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INTERNATIONAL   FREQUENCY   METERS 

designed  for  semdn^i^ 

Equip  your  tab  or  service  bench  with  the  finest « «  • 
Discover  new  operating  convenience. 


FM-5000  FREQUENCY  METER  25  MC  to  470  MC 


The  FM-5000  is  a  beat  frequency  measurinjg  device  incorpofdting  a  transistor 
counter  circuit,  low  RP  output  for  receiver  ch6ck(iigi  transmitter  keying  circuit, 
audio  oscillator,  self  contained  batteries,  plug-in  osctJIators  with  heating  circuits 
covering  frequencies  from  LOO  kc  to  60  mc.  Statiflity:  —  .00025%  +85'  to  -hS5*F, 
:b.0005%  -^50^  to  r^lOO'F,  =^.001%  +32^  to  +120*F.  A  separate  oscillator  [FO-2410) 
housing   24    crystals    and   a    heater   circuit    is    available.     Dimensions-    FM>5000, 


FM-SQOO  with  batteries,  accessories  and  complete  instruction  manual,  less  oscil- 
lators, and  crystals,  Shippmi  weight:  IB  lbs.  Cat.  No.  620^103  «  «  .  ,  «  $375,00 
Plugnn  oscillators  with  crystal  $16.00  to  $50.00 
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C-12B  FREQUENCY  METER  For  Citizens  Band  Servicing 

This  extremely  portable  secondary  frequency  standard  is  a  self  contained  unit 
for  servicing  radio  transmitters  and  receivers  used  in  the  27  mc  Citi^e^s  Band. 
The  meter  is  capable  of  holding  24  crystals  and  comes  with  23  crystals  installed. 
The  23  cry&tals  cover  Channel  1  through  23.  The  frequency  stability  of  the  C-12B 
IS  :i  ,0025%  32^  to  125T.  ,0015%  50'  to  lOOT,  Other  features  include  a  transis- 
tori  zed  frequency  counter  circuit,  AM  percentage  modulation  checker  and  power 
output  meter. 

C-12B  complete  with  PK  (ptcfc-off)  box,  dummy  load  and  connecting  cable^  crystals 
and  t]atteries.   Shipping  weight!  t  lbs.  Cat  No.  S20-101     .    , $300.00 


^ 


C-12  CRYSTAL  CONTROLLED  ALIGNMENT  OSCILLATOR 

The  International  C-12  alignment  oscillator  provides  a  standard  for  alignment  of 
IF  and  RF  circuits  200  kc  to  60  mc.  It  makes  the  12  most  used  frequencies 
instantly  available  through  12  crystal  positions  20O  kc  to  15*000  kc.  Special 
oscillators  are  available  for  use  at  the  higher  frequencies  to  60  mc.  Maximum 
output  .6  volt.    Power  requirements;  115  vac. 

C-12  completei  but  less  crystals.    Shipping  weight:  9  lbs.  Cat,  Nq«  B2Q-1Q0  .  .  $£9.50 


C-12M  FREQUENCY  METER  For  Marine  Band  Servicing 

The  International  C^12M  is  a  portable  secondary  standard  for  servicing  radio 
transmitters  and  receivers  used  in  the  2  mc  to  15  mc  range.  The  meter  has  sockets 
for  24  crystals.  The  frequency  stability  is  ±  .0025%  32'  to  US'^F.  ^  .0015%  50'  to 
lOOT,  The  C-12M  has  a  built^n  transistorized  frequency  counter  circuit,  AlVI 
percentage  modulation  checker  and  modulation  carrier  and  relative  percentage 
field  strength. 

C-12M  complete  with  PK  {pick-off]  box  and  connecting  cable,  batteries^  but  less 

crystals,    Shipping  weightt  9  lbs.  Cat.  No.  620-104 $235.00 

Crystals  for  C-12M  (specify  frequericy}  $5.00  ea. 
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never  s&y  die 


Five  years? 

Oi 

Well,  it's  better  than  working  for  a  living. 


Interlopers 

Perhaps  it  only  seems  as  though  there  are 
more  iion  ham  stations  in  our  bands?  WeU^  if 
yon  are  good  at  listening  you  will  be  able  to 
log  the  following  Voice  of  America  broadcasts: 
3965,  3980,  7105,  7110,  7115,  7125,  7130, 
7135,  7145,  7150,  7155,  7160,  7170,  7175, 
7195,  7200,  7205,  7235,  7240,  7250,  7255, 
7270,  7275,  7290,  7295,  The  last  copy  of  a 
complaint  that  I  saw  addressed  to  VOA 
brouglit  the  response  that  since  all  the  other 
short  wave  broadcasters  are  in  the  Iiam  bands 
they  have  to  be  too.  But  do  they  have  to  com* 
pletely  blanket  the  band  like  that?  It  looks 
like  we  are  overwhelming  them,  not  just 
keeping  up. 

Ham  Hotel 

Since  I  was  going  to  Puerto  Rico  to  write 
up  the  432  test  at  Arecibo,  I  checked  into 
what  it  would  cost  to  add  Curagao  to  my 
itinerary.  The  round  trip  fare  to  Puerto  Rico 
was  $133,  and  the  fare  to  Curayao  and  back, 
mth  stops  at  Puerto  Rico  was  only  $150  on  a 
17  day  excursion.  For  $17  extra  I  would  be 
foolish  to  pass  up  Cura9ao, 

I  dropped  a  letter  to  Chet  PJ3CC,  the  owner 
and  manager  of  the  Coral  Cliffs  Hotel,  telHng 

Continued  on  page  122 
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new  communications  console  for  your  living  room 

gives  you  custom  equipment  mounting , 

fine  furniture  styling 

]W  ovv  you  can  operate  your 
amaleur  radio  equipmenl  right 
in  your  Jiving  room  without 
clutter  or  fubsl  Design  Indus- 
tries new  furniture-styled  com- 
munications console  lets  you 
compactly  flush-mount  all  of 
your  equipment  in  one  desk- 
sized  cabinul.  Custom  cut-outs 
are  available  for  most  manu- 
facturer's equipment.  Beaut i- 
fully  finished  walnut  exterior 
complements  any  decor. 
Abuse-resistant  white  formica 
work  surface  gives  you  plenty 
of  room  to  operate.  Piano- 
hinged  door  locks  to  protect 
equipment  during  down  hours. 


Lift-out  front  panel  makes 
future  equipment  changes 
easy. 


AC  power  supply  compart- 
ment forms  portion  of  air 
chimney. 


Write  today  for  descrip- 
tive brochure  and  the 
name  of  your  nearest 
distributor.  Design 
Industries  custom  com- 
munications   consoles 
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DESIGN  INDUSTRIES, 

INC. 

P.O.  Box  19406 
Dallas,  Texas  75219 


Essential  New 


Operating  Aid 
For  Hams! 
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CompJete  DX  operating  infornnation 

at  your  finger  tips  assures  better  results  faster. 
Here,  on  a  single  ingenious  calculaiorj  you  can 
instantly  read  data  on  every  country  and  amateur- 
recognized  subdivision  covering:  prefix;  great  circle 
beam  heading*;  time  and  date  at  DX  location*; 
air  mail,  first  class  and  QSL  card  postage  rates; 
international  reply  coupon  exchange  table;  continent; 
DX  zone;  prefix-to-counlry  translation;  and  QSL 
bureau  addresses.  Included,  also,  is  a  log  to  indicate 
contact  and  receipt  of  QSL  card  for  each  country. 

To  get  your  *'Secoml  Op*'  calculalor,  see  your 
Electro-voice  Distributor,  or  write  direct,  whichever 
is  more  convcnien t . 

ELFrTRO-VOlCE  Distributors  have  been  making  it 
easier  for  Hams  to  work  DX  for  over  30  years.  When 
you  drop  in  to  pick  up  your  '"Serofid  Op""  DX 
calculator,  ask  him  to  show  you  how  Electro-voice 
products  can  do  for  your  signal  what  the 
*'Secomf  Op*'  will  do  for  your  paperwork. 

ELECTRO-VOICE,  INC,   Oept.  1 05 IS,  Buchanan,  Mkhhan 


NET    PRICE 

$|00 


*  Based  on  average  centers  of 

population  for  Ea^t^ 
Midwe^i^  and  H'esi  Coasi\ 
Amateurs  in  Afotmum  Standard 
time  zone  mtm  do 
s hnp  h  in  tv  vpoiat  ion* 


SETTING  NEW  STANDARDS  iN  SOUND 
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TOUCH-TO-TALK 

COMMUNICATIONS 

MICROPHOMES 

Model  619  Dynamic  ^281^ 
Model  719  Ceramic  ^61". 


These  new  beauties  are  tough 
No  fragile  plastics  or  light- 
weight metal.  A400'ton  high-pressure 
die  casting  machine  turns  two  pounds 
of  molten  metal  into  a  solid  stand 
that  laughs  at  heavy  service.  And 
tough  baked  enamel  plus  heavy 
chrome  plating  guarantees  lasting 
good  looks. 

Just  touch  the  big  bar  to  talk,  ft 
latches  on  with  a  simple,  sliding 
motion*  Or  move  it  to  the  grip-to- 
talk  position  on  the  stand  riser  in  just 
minutes,  with  only  a  screwdriver.  The 
DPDT  telephone-type  leaf  switch  will 
last  a  million  calls  or  more.  It  oper- 
at^  both  voice  and  relay  circuits,  with 
optional  electronic  switching  avail- 
able at  the  end  of  the  619  (Ht-Z)  and 
719  cable- 
All  models  are  omnidirectionaK 
and  come  complete  with  heavy-duty 
cable.  Most  economical  is  the  Model 
719  ceramic.  Response  is  from  80  to 
7,000  cps  at  —56  db  output. 

For  top  quality,  choose  the  Model 
619  dynamic  models  with  exclusive 
E-V  Acoustalloy  diaphragms. 
Smooth,  peak-free  response  from  70 
to  10,000  cps  at  — 56  db  output  in- 
sures highest  talk  power  and  full 
modulation.  Choose  either  Hi-Z  or 
balanced  Lo-Z  modeL 

Try  one  of  these  rugged  new 
beauties  today.  You'll  find  that  your 
rig  never  sounded  —  or  looked  — 
so  good! 

ELECTRO-VOICE,  INC. 

Dept.  1052S»  635  Cecil  Street 
Buchanan^  Michigan  49107 


*Wc  cover  our  bet  with  a  lifethue  guar- 
antee. If  any  619  or  719  ever  fails,  just 
send  ft  to  us.  We'll  repair  it  at  nominal 
cost.  But  if  there's  even  a  hint  that  our 
worknianship  or  materials  weren't  up 
to  par,  the  repair  is  on  the  house  ^ — 
even  30  years  from  now!  Fair  enough?. 


KW  Mobile 


For  many  years  IVe  had  to  travel  a  lot  During 
this  time,  IVe  operated  mobile  with  commercial 
and  home-brew  equipment  in  the  150  watt  range — 
and  with  good  results.  But  I  kept  wondering  how 
it  would  be  to  run  a  full  gallon  in  the  car.  So  I 
tried  it.  To  my  surprise,  it  turned  out  to  be  well 
worth  the  time,  money  and  effort  I  spent.  Here's 
how  I  did  it: 


Richard  Yeomans  W2DMK 
1243  Front  Street 
Binghamton,  N.  Y. 
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The  Alternator 
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I  am  sure  that  we  all  know  the  Kmitations 
of  car  batteries  and  generators.  They  are  only 
good  for  about  35  amp  DC  maximum.  Sub- 
tracting required  automobile  needs  leaves 
little  for  ham  equipment.  An  alternator  seems 
to  be  the  only  practical  solution.  My  car,  un- 
like newer  ones,  didn't  come  with  an  alterna- 
tor. In  fact,  a  stock  alternator  wouldn't  have 
been  sufficient  for  a  kilowatt  anyway.  Even 
heavy  duty  truck  alternators  are  only  rated  at 
about  60  amp  DC. 

So  I  bought  a  guaranteed  used  Leece- 
Neville  alternator  through  a  Ham  Ad  for  $85 
complete  with  regulator  and  copper  oxide 
rectifier  stack.  It  was  rated  for  100  amp  at  14 
volts  DC  CCS.  The  price  has  gone  up  since 
then,  but  they're  still  a  bargain. 

Alternators  have  many  advantages  over 
generators : 

1*  Small  size,  moderate  weighty  little  main- 
tenance  required. 

2,  High  output  current  even  at  idling 
speeds. 

3,  Excellent  regulation  of  the  output  volt- 
age. 

4,  Little  RF  interference. 

5,  High  frequency  output.  For  example, 
the  frequency  at  2500  RPM  is  about  250  cy- 
cles. This  frequency  is  proportional  to  alterna- 
tor speed.  Higher  frequencies  are  easier  to 
filter  than  low  ones  (such  as  60  cycles.) 

6,  Little  chance  of  burning  out.  An  over- 
load will  cause  either  a  loud  whine  from  a 
slipping  belt  or  the  output  current  will  remain 
constant  instead  of  increasing. 

There  were  two  tilings  that  I  didn't  like 
about  the  alternator  I  got,  though.  The  copper 
oxide  rectifiers  deteriorate  with  age  and  de- 
velop a  high  back  resistance.  This  causes  the 
rectifiers  to  overheat.  Since  they  normally  run 


hot  as  it  is,  I  replaced  them  witfi  high  current 
silicon  diodes  mounted  on  a  good  heat  sink. 
This  eliminated  the  heat  problem. 

Also  the  vibrating  reed  regulator  was  un- 
reliable. When  it  was  hot,  the  battery  wouldn't 
stay  charged.  In  cold  weather^  the  battery  was 
overcharged.  All  electrical-mechanical  regu- 
lators suffer  from   temperature  effects. 

In  looking  for  a  solution  to  this  problem,  I 
came  across  an  article  by  Harry  W.  Lawson 
ill  the  August  1961  Electronics  World.  1  built 
a  regulator  from  this  article  and  it  worked 
like  a  charm.  Temperature  didn't  seem  to 
affect  the  output  voltage  of  the  alternate r. 
The  interference  from  the  clicking  contacts 
has  been  ehminated.  But  the  biggest  advan- 
tage was  that  the  output  voltage  of  the  system 
could  be  set  by  adjusting  one  small  pot.  This 
regulator  has  been  trouble  free  for  three 
years. 

Now  that  we  have  primary  power,  let^s 
turn  to  the  DC  supply  for  the  linear. 
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Fig.    K   The    primary    power    system. 


The  power  supply:   Notice   the  husky  filament  transformers,   the  fuses,   the   bleeder   resistors,   the 
diodes,  the  voltage  doubler  capacitors,  the  bios  supply  and  the  bias  transformer. 


The  DC  Power  Supply 


The  DC  supply  h  conventional— hut  may 
be  new  t(j  liams.  As  can  he  seen  in  Fig.  2,  the 
three  husk\  (llamcnt  transfornieis  are  con- 
neeted  in  reverse.  The  12,6  voU  windings  be- 
conie  the  pnmiirips  and  are  cnnnected  in  delta 


fashion  lo  match  the  ontput  of  the  alternator- 
Eiich  secondarv  nses  a  full  wave  voltage 
doubler  and  develops  approximately  750  volts. 
The  three  outputs  are  then  connected  in  series 

to  develop   ai)ont   2250  vaults   at  450-500   ma. 
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Fig,  2,  The  power  supply 
for  the  lineor  Note  thot 
input  is  three  phase. 
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Tim  voltage  and  current  is  maintained  with  a 
charging  voltage  of  14  volts  from  the  allt  rna- 
tor. 

The  transformers  shown  are  surplus.  There 

are  many  similar  ones  available  from  the  sur- 
plus dealers  who  advertise  in  73. 

A  small  replacement  transformer  rated  at 
350  volts  each  side  of  center  at  50  ma,  6-3  v 
at  4  amp  and  with  a  115  v  primar^'^  is  used  to 
furnisli  bias  and  screen  voltages.  Tlie  6-3  volt 
wn'nding  becomes  the  primary  and  is  con- 
riected  to  phase  A  at  tlie  center  tap  point  of 
this  transformer.  The  1 15  volt  winding  be- 
comes the  bias  source* 

The  diodes  are  standard  TV  replacement 
t\  pes.  Tlie  capacilors  in  the  voltage  doublcr 


are  surplus.  Yon  probably  could  use  100  nf 
electrohtics  with  slightly  poorer  regulation. 
Each  of  the  750  volt  outputs  is  shunted  by  a 
50  k,  20  watt  resistor  that  acts  as  a  voltage 
equali/ri   and  bleeder. 

The  high  voltage  supply  is  switched  into 
action  by  energizing  two  six  volt  auto  started 
solenoids  cormected  in  series*  They  eoniplete 
the  circuit  of  phase  B-C  to  tlie  transformer. 
Phase  A  leg  will  not  supply  any  voltage  with- 
out one  of  the  other  legs  connected.  I  used 
six  volt  solenoids  since  they  were  cheaper 
than  twelve* 

The  filarniMits  and  blower  are  designed  to 
be  switched  on  at  least  three  minutes  before 
the  plate  supply  is  energized, 
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The  Linear  Amplifier 


n 
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This  amplifier  is  a  little  unusual.  It  is  a 
grounded  grid  tetrode  amplifier.  The 
4CX250B  tube  is  not  suitable  for  regular 
grounded  grid  operation  (that  is,  with  the 
control  and  screen  grids  both  grounded),  for 
screen  and  grid  currents  wOI  run  too  high  and 
ruin  the  tube*  But  they  work  fine  as  tetrodes 
with  drive  applied  to  the  cathode,  the  grid 
grounded  and  the  screen  at  about  350  volts. 
As  in  true  groiuided  grid^  about  80^  of  the 
drive  shows  up  in  the  output.  Drive  reciuired 
is  higher  tlian  class  AB,  but  less  than 
grounded  grid.  An  exciter  wflli  65  watts  out- 
put will  drive  the  pajits  off  this  linear  on  all 
bands— even  ten. 

You've  probably  noticed  from  the  schematic 
that  I  didn't  include  eighty  meters  in  the 
linear.  If  you  want  to,  >  oull  have  to  use  larger 
pi  network  capacitors  or  switch  in  some  extra 
capacitance  on  this  band, 

I  didn't  use  on  L  network  in  the  cathode 
circuit  of  the  linear.  An  RF  choke  worked  line. 
If  your  exciter  output  is  less  than  65  watts 
PEP,  you  probably  will  need  a  tuned  input. 

The  amplifier  was  neuiralized  to  improve 
its  stabihty,  but  this  turned  out  to  be  unneces- 


siu'v.  The  neutralizing  capacitor  is  a  piece  of 
brass  flat  stock  M"  by  7"  mounted  W  away 
from  the  plates  of  the  final  tubes.  It  is  sup- 
ported by  three  steatite  stand-offs  one  inch 
long. 

The  screen  and  cathode  currents  are  read 
with  the  flip  of  the  meter  switch.  When  the 
amplifier  is  properly  loaded,   cathode  current 


The  side  view  of  the  linear  shows  the 
4CX250B's  mounted  horizontally  with  the 
blower  fastened  to  the  back  of  the  cabinet* 
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The  4CX250B  lineor. 
Operation  is  very  sim- 
ple. The  only  controls 
ore  tune,  load,  band- 
switch^  meter  ond  bras 


is  about  550  ma  at  2000  volts,  Tbe  screen  cur- 
rent is  50  to  60  ma  at  350  volts.  This  current 
should  not  be  exceeded;  if  it  is  too  high,  in- 
crease loading.  If  the  cmrent  is  too  low  or 
negative  reduce  loading.  These  readings  are 
with  full  carrier. 

Bias  should  be  set  for  about  100  to  150  ma 
resting  current  with  2000  volts  on  the  plates* 
Once  set,  this  current  does  not  need  adjust- 
ment- 


The  40  cfm  squirrel-cage  blower  is  prob- 
ably a  little  husky  for  this  job,  but  the  extra 
air  helps  to  keep  the  tubes  real  cool  Inciden- 
tally, the  amplifier  helps  heat  the  car  on  cold 
mornings  with  its  200  watt  dissipation! 

Checks  with  a  Collins  watt  meter  and  the 
old  fashioned  RF  ammeter  and  voltmeter 
shows  that  the  amplifier  gives  excellent  effi- 
ciency. One  kilowatt  DC  in  gives  about  650 
watts  RF  out. 


{2)4CX250B 
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Fig,   3.  The   linear  amplifier  for  2   KW  mobile. 


The  modified  Newtronics  top  loading  an- 
tenna. As  mentioned  in  the  text,  commerciof 
antennas  for  a  full   KW  ore  now  available. 


The  Antenna 


Yes,  you  are  correct  m  wondering  what  commercial  mobile  antenna 
will  handle  two  kilowatts.  I  have  tried  a  variety  of  commercial  and 
home  brew  designs:  helical  wound,  base  loaded,  center  loaded,  top 
loaded  and  tiap.  I  found  that  the  center  loaded  type  with  three  foot 
base  section,  loading  coil  and  five  foot  top  section  was  quite  eflective. 
The  loading  coil  was  of  heavy  B  &  W  stock  two  and  a  half  inches  in 
diameter.  A  separate  coil  was  plugged  in  for  each  band,  Tliis  antenna 
was  used  for  about  four  years  of  mobile  hamming- 

But  I  am  curious,  so  I  wanted  to  try  the  Newtronics  Hustler  top 
loaded  antenna.  I  did.  But,  as  I  feared,  the  loading  coil  was  not  de- 
signed for  this  power.  The  new  high  power  coils  would  be  fine,  but 
this  was  before  they  w^ere  announced,  so  I  made  my  own  coil  from 
more  B  &  W  stock.  The  one  illustrated  is  for  twenty  meters.  Be  sure 
to  coat  the  coil  thoroughly  with  Krylon  or  epoxy  if  you  make  your 
own  coil.  Otherwise,  water  between  turns  will  short  out  part  of  the 
w  inding  with  attendant  loading  problems  and  fireworks, 

I  made  a  few  tests  and  found  that  the  top  loaded  antenna  seemed 
to  increase  both  received  and  transmitted  signals  over  a  center  loaded 
whip  in  the  same  position  on  the  car. 

It  is  easy  to  find  resonance  with  this  antenna.  Just  slide  the  top 
tuning  rod  in  and  out  a  quarter  inch  at  a  time  wdiile  checking  the 
SWR.  I  used  a  20M  foot  length  of  RG-8yTJ  betw'een  the  linear  and  tlie 
antenna. 

Corona  loss  at  this  Iiigh  power  is  high.  Even  so,  all  signal  reports 
have  proven  to  me  that  the  extra  power  has  more  than  paid  for  itself, 
I  m  happy  with  my  high  power  mobile.  I  think  vou  will  be,  too- 
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Howard  Burgess  VV5WGF, 


1801    Dorothy   Street   N,E. 


Albuquerque,  New  Mexico 


Meters  are  one  of  the  few  electronic  com- 
ponents that  impress  both  teclinicul  and  non- 
technical hams.  To  the  technician  they  show 
what  is  happening  in  a  circuit.  To  the  non- 
technical person  only  a  flashing  red  light  out- 
ranks them  as  the  sign  of  a  true  professional* 

But  meters  have  another  feature  that  is  less 
appealing.  They  are  one  of  the  most  expensive 
parts  in  a  circuit.  If  your  use  of  meters  is  lim- 
ited by  their  cost^  perhaps  you  are  overlooking 
a  source  of  bargains  that  is  passed  up  every 
day  by  many. 


There  is  an  almost  endless  supply  of  meters 
that  no  one  seems  to  want.  Thousands  of  in- 
struments that  originally  cost  as  high  as  $150 
or  more  apiece  aie  available  for  less  than  24  on 
I  lie  dullar.  These  are  tlie  meters  with  the  odd- 
ball scales.  They  are  calibrated  in  everything 
from  ''miles-per-liour"  to  **Degrees  C/*  They 
can  be  found  on  bargain  counters,  in  salvage 
yards,  old  military  equipment,  and  all  sorts  of 
obsolete  testers. 

Perhaps  )ou  are  wondering  why  a  meter 
that  costs  as  much  as  $150  may  sell  for  as  low 


as  $2.  The  answer  is  simple.  Who  wants  to 
measure  pLile  curreut  in  "pomids-pei-inch?" 
However,  with  a  few  simple  tools  and  some 
spare  lime,  most  of  these  units  can  be  con- 
verted into  beautiful  instruments.  Evcu  cus- 

4 

torn- tailored  or  personalized  scales  with  pro- 
fessional quality  are  simple  to  turn  out. 

The  first  step  in  converting  these  meters  is 
to  find  out  as  much  as  possible  about  the  basic 
movement.  The  foundation  unit,  or  movement, 
of  abnost  all  panel  meters  is  either  a  micro- 
ammeter  or  milli ammeter.  This  applies  even  to 
ft^olt meters.  Even  though  the  scale  may  read  in 
gallons-per-minute,'*  the  chances  are  very  good 
that  it  is  still  a  DC  meter. 

To  make  good  use  of  a  meter  it  is  necessary 
to  know  how  much  current  is  required  to  make 
it  read  full  scale.  Many  times  this  information 
is  simple  to  find;  it  may  even  by  written  in  the 
very  lower  portion  of  the  face  plate  in  tiny 
figures.  Figures  such  as  "FS=100Ma"  mean  that 
the  meter  is  100  microamperes  full  scale.  Or, 
**1MAFS"  means  that  **1  milliampere"  will  give 
a  "full  scale"  reading* 

If  the  meter  happens  to  be  one  vdth  the  "0" 
in  the  center  of  the  scale,  the  letters  down  in 
the  corner  may  read  ES=1MA.  This  says  the 
meter  will  read  full  scale  'each  side"  with 
"one  milliampere/* 

If  the  meter  happens  to  be  one  that  was 
made  for  military  use,  you  may  find  an  odd 
assortment  of  numbers  and  letters  on  the  face. 
A  t>  pica!  meter  can  have  something  like  this 
on  the  face: 

MR13S001DCMAR 


Before  and  after.  The  odd  tempera- 
ture meter  at  the  right  was  changed 
into  the  indicator  for  an  RF  power  me- 
ter. In  this  case  a  full  new  scale  was 

made. 


The  first  five  places  on  the  left  can  be  disre- 
garded. They  are  coded  symbols  that  tell  the 
size,  shape,  and  color  of  the  meter.  You  already 
know  this  if  you  have  the  meter.  The  eiglit 
places  on  the  right  carry  the  inforniation  that 
is  important. 

The  tliree  places  in  the  center  shown  as 
"full-scale-value"  tell  what  the  meter  reads 
full  scale.  In  this  meter  it  is  1.  The  next  two 
places  show  what  kind  of  current  the  meter 
reads  and  for  this  meter  is  DC.  The  two  places 
following  tell  the  electrical  units  in  which  the 
meter  is  calibrated  and  in  milliamperes.  The 
final  R  tells  that  the  meter  is  mggedized. 

If  the  three  places  that  are  used  to  indicate 
"full-scale- value''  happen  to  have  an  R  in  the 
center  space,  the  R  is  read  as  a  decimal  point. 
As  an  example  the  figures  2R5  would  indicate 
a  full  scale  value  of  2.5  umts. 

When  the  scale  gives  no  clue  to  the  meter's 
full  scale  sensitivity,  it  will  be  necessary  to  run 
a  few  simple  tests.  The  cucuit  shown  in  Fig.  1 
can  be  put  together  in  a  few  minutes  for  quick 
measurements.  The  resistor  R3  ^^  ill  limit  the 
maximum  current  that  can  be  put  through  the 
meters.  The  meter  shown  as  X  is  the  one  being 
tested.  Meter  S  is  a  meter  with  known  calibra- 
tion  and  is  used  as  a  reference.  The  meter  or 
meters  used  at  S  sliould  be  able  to  cover  the 
range  from  100  ua  to  100  ma  or  more*  This 
spread   will   accommodate   most   basic   meter 

mo\ements, 

When  the  circuit  is  complete  the  resistors 
are  adjusted  until  meter  X  reads  full  scale.  The 
full  scale  sensitivity  of  the  unknown  meter  is 
then  read  on  meter  S.  As  a  precaution  to  safe- 
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Three  old  clunkers  plus  a   few  hours 

work  produced  these  three  custom  me- 
ters  for  specfol  test  equipment. 


■■ 


H 


The   meter  sensitivity   is   sometimes  given   inside 
the  case. 

guard  the  meters  adjustments  should  be 
started  with  the  largest  value  of  R3  and  de- 
creased as  required. 

The  accuracy  of  the  calibration  will  depend 
to  a  large  extent  on  the  meter  S.  This  meter 
should  be  the  best  available  but  even  a  volt- 
ohm-milliainmeter  can  serve  the  purpose. 

When  the  sensitivity  has  been  determined, 
the  uses  to  which  tlie  meter  can  be  put  is  easily 
decided.  We  can  now  rework  the  scale  accord- 
ingly. 

Before  opening  the  case  pick  a  working  area 
with  good  light  and  free  of  dust,  especially 
small  magnetic  particles  such  as  filings.  The 
case  is  carefully  opened  (usually  by  removing 
the  small  screws  around  the  outside  of  the 
case  shell)  Remove  the  screws  that  hold  the 
face  on,  being  very  careful  not  to  touch  the 
pointer.  The  face  can  then  be  slid  out  from 
under  the  pointer.  A  glass  bowl  should  be 
turned  upside  down  o\'er  the  open  meter  to 
protect  it  while  the  scale  is  being  reworked. 

In  some  panel  meters  the  scale  is  made  of 
paper  and  glued  to  a  metal  plate.  However  in 
most  cases  it  is  a  coating  of  white  enamel  on 
the  metal  plate.  With  the  enamel  scale  un- 
wanted lettering  can  usualK  be  removed  with 
a  little  careful  rubbing  and  a  small  amount  of 
cleanser  such  as  Ajax  moistened  with  water. 
A  clean  ink  eraser  or  the  edge  of  a  razor  blade 
can  be  used  to  clean  up  small  areas. 

If  the  divisions  on  the  original  scale  can  be 
used  or  adapted  they  should  be  left  on  the 
face.  New  scale  divisions  should  not  be  at- 
tempted without  some  advance  practice.  Of 
course  new  scales  can  be  made  on  paper  first 
and  then  cemented  to  the  face  plate. 
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When  a  meter  is  reworked,  even  the  best 
intentions  and  eflFort  can  end  with  poor  results 
if  crude  lettering  is  used.  If  more  than  one  or 
two  meters  are  to  be  converted,  it  is  well  worth 
the  investment  to  obtain  a  few  simple  lettering 
lools.  For  professional-looking  work,  we  would 
suggest  several  pieces  of  LeRoy  equipment. 
(LeRoy  is  a  trade  name  used  by  the  KeuGFel 
and  Esser  Co,) 

In  the  LeRoy  method  a  special  pen  point  is 
held  in  a  scribing  tool  wIiiLh  follows  a  tem- 
plate. The  template  is  engraved  with  the  al- 
phabet aud  numbers  and  is  available  to  give 
all  sizes  and  types  of  characters  and  mmibers. 
With  a  few  minutes  of  practice,  perfect  letter- 
ing is  possible,  A  complete  set  of  LeRoy 
equipment  is  far  more  expensive  than  most  of 
us  can  afford.  However,  pieces  can  be  pur- 
chased separately  as  needed  for  meter  work 
and  the  total  cost  will  be  less  than  the  price  of 
a  new  meter. 

In  addition  to  tlieh"  value  in  meter  work  the 
special  pens  can  be  used  to  letter  panels, 
chassis,  drawings,  and  almost  anything  requir- 
ing lettering.  Various  sizes  of  templates  can 
be  added  to  the  collection  as  needed.  As  a  start 
we  would  suggest  a  scriber  (No,  3237*2),  a 
size  120  template  (No.  3240)  and  a  size  0  pen. 
Larger  or  smaller  letters  can  be  had  by  using 
other  templates.  The  pen  size  will  determine 
the  thickness  of  the  line.  Size  000  pen  makes 
a  very  fine  hair  Une  and  the  width  will  increase 
with  an  increase  in  pen  nuuiber.  Si2^  6  will 
give  a  Une  almost  He  inch  wide.  Almost  any 
good  drawing  ink  can  be  used  in  tlie  pen.  This 
equipment  can  be  obtained  from  stores  selling 
engineering  drawing  supplies. 

The  meter  face  to  be  lettered  should  be 
fastened  firmly  to  a  flat  surface  or  drawing 
board  with  masking  tape.  Before  beginning  on 
the  meter  face  a  few  practice  runs  should  be 
made  on  paper  to  determine  the  proper  spac- 
ing. Be  sure  to  use  a  light  touch  when  work- 
ing on  the  enaoiel  meter  face.  This  will  keep 
the  pen  from  scratching  the  enamel  under  the 
ink.  If  a  mistake  is  made,  the  entire  ink  work 
can  be  washed  off  and  a  fresh  start  made  with 
no  scratch  marks  visible. 


Fifl,  K  Determining  the  sensitivity  of  the  meter.  Using  the  LeRoy  set 


After  the  face  of  the  meter  has  been  re- 
tvorked  and  the  meter  reassembled,  the  meter 
:;an  be  given  a  complete  calibration  or  the 
sensitivity  can  be  altered  by  using  shunts.  The 
selection  and  use  of  shunts  and  dropping  re- 
sistors will  not  be  covered  here  as  almost  all 
radio  handbooks  carry  a  chapter  on  this  sub- 
ject. 

The  final  calibration  should  be  made  by 
Domparing  the  instrument  with  the  best  stand- 
ard that  you  have  available.  If  you  plan  to  do 
a  number  of  meters^  a  special  calibrator  is  a 
great  time  saver^  and  the  construction  of  such 
a  unit  is  relatively  simple. 

And  what  if  yon  do  flub  tlie  first  one,  or 
3ven  the  second  one?  The  next  one  wiW  be  a 
masterpiece.  Just  remember:  meters  have  a 
unique  dMinctton!  Where  else  can  you  write 
off  a  $150  loss  on  a  $2  investment? 
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Sliver  Plating 

Ever  put  off  or  forgotten  about  building  a 
VHF  or  UHF  timed  line  tank  circuit  because 
construction  techniques  for  optimum  perform- 
ance required  silver  plaHng?  Well,  no  more 
IS  there  need  to  evacuate  the  fish  population 
from  the  aquarium  for  its  use  as  an  electrolysis 
tank  .  .  -  or  turn  your  wallet  over  to  a  pro- 
fessional plating  business. 

A  product  is  now  on  the  market  in  a  powder 
form  which  enables  you  to  silver  plate  at 
home  v«th  only  such  simple  articles  as  abra- 
sive cloth  and  a  slightly  damp  cloth  pad  I  And 
it  really  worksl 

Known  as  "Cool-Amp  Silver  Plating  Pow- 
der"*, it  deposits  a  genuine  coat  of  silver  that 
will  not  peel  off  and  is  equal  to  electroplating. 
Simple  instmctlons  for  use  consist  of  only  two 
basic  steps: 

(1)  Polish  the  copper,  brass  or  bronze  sur- 
face, 

(2)  Apply  the  silver  plating  powder  ^vith  a 
slightly  damp  cloth  pad,  about  the  size  of  a 
half  dollar,  by  alternately  dipping  into  the 
powder  and  rubbing  fimily  on  the  metaL 

The  silver  plating  powder  may  be  ordered 
direct  from  the  manufacturer.  The  Cool-.\inp 
Company,  8603  S.W,  17th  Avenue,  Portland 
19,  Oregon.  A  pound  bottle  will  silver  plate 
approximately  6,000  square  niches-  Tlie  price 
is  $13,50  for  the  pound,  however  in  view  of 
the  large  area  which  can  be  plated,  the  cost 
and  the  powder  could  be  spht  between  t%\  o  or 
more  of  tiie  local  amateur  radio  gang. 
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Combination  Beam  Antennas 
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MODELA-62'30ddHM 


On  2  Maters: 

18  Elements 

1- Folded  Dipole  Plus  Special 

Pfiasfng  Stub 
1-3  Element  Cohnear  Reflector 
4-3  Element  Coiinear  Directors 

Amateur  Net 

Stacking  Ktt 


Oti6Meiters: 

Futi  4  Elements 

1  -  Folded  Dipoie 
1- Reflector 

2  Directors 


S33.00 
.  S2.19 


MODEL  A-62  GMC  *  50  OHM 


On  6  Meters: 

4  Etemef>ti|:•" 
l-Gamma^Matched  Dipoiai 


On  2  Meters: 

Eiq|i|ivaient  t^  18  Piinieifiti 

1- (iamma-Matctted  Oiijof^ 

1-3  Element  Coiinear  Reflector    1  *  Ref  Jector 

4-3  Oement  Colineai  Direetors  2 -Directors 

Amateur  Net . . .  .  $34. SO 
Stacking  Kit , $lS-00 

MODEL  AB-62  GMC 
On  2  Meters:  On  6  Meters: 

fa 

Equtvalent  to  30  Elements        Equivalent  to  6  Elements 
Amateur  Net ,  . , ,  $52,50 

Also: 

5  New  6  Meter  Beams 
3  New  2 Meter  Beams 
1  New;l%  Meter  Beams" 
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Gold  Corodtied  for  Pratection  Against  Corrosion 

See  YourFincQ  DhtributQf  or  write  for  Catalog  20  226 

The  FINNEY  Company  -  Bedford,  Ohio 
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Heath  Deluxe  SB-Series 
Tuning  Dial  —  with  features 
proven  by  thousands  of  satis- 
fied SB-Series  owners  . .  .  fea- 
tures you  can  prove  for  your- 
self! 


•  Calibration  accurate  to  400  cps  on 
all  bands      •  Readable  to  200  cps 

•  Bandspread  equal  to  10  feet  per 
megacycle  •  Uniform  Va  inch  spac- 
ing between  all  1  kc  dial  divisions 

•  Backlash  less  than  50  cps 


I    HEATH  COMPANY,  Depl.  11-10   Benton  Harbor,  Michigan  49023 
In  Canodo:  Doystrom,  Ltd.,  CeoKsville,  Ontario 

□   Enclosed  is  S 


.,  plus  shipping, 


Please    send    modet    (s). 


n    Please  send  me  free  1966  HeathkU  Catalog. 
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Prices  &  specifications  subject  to  change  withouf  notice.      AM- 156 
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See  the  wic<e  orray  of  Heath - 
kit  Amoteur  Radio  Equlpmei^t 
available  at  tremendous  do- 
It^younelf  sovingtf  Everything 
you  need  in  "inobite"  or 
^'fixed'*  statron  gear  with 
fLPII  descrtpttons  ond  specrfi* 
cat  ion  J,   Send  for  Free  copy  I 


^m 


% 


1 


tmimiiA-mt'tsiniUimtMantrnt  sa- 


^IIHllMiiM 


Heath  Deluxe  SB-Serfes 
LMO  (Linear  Master  Os- 
cillator) —  with  features 
factory  built  into  the  heart  of 
every  SB-300  and  SB-400 
. . .  features  you  can  prove  for 
yourself! 


•  True  linear  tuning  .  .  .  (within  400 
ops)  •  Stable — less  than  100  cps 
per  hour  maximum  drift  after  warmup 

•  Tuning  repeatability  better  than  50 
cps      •  Rigid  mechanical  construction 

•  Highest  quality  components  assure 
years  of  dependable  performance 


HEATH   SB-SERIES   PERFORMANCE   IS  A  PROVEN    FACT! 


Operate  80  through  10 
meters  on  either  the  SB- 
300  Receiver  or  the  SB- 
400  Transmitter —operate 
6  meters  on  the  SB-llO 
transceiver  —  experience 
the  same  precision  tuning 
and  near- perfect  stability 
on  each.  All  of  these 
features  will  be  included  in 
the  SB-100,  80  through 
1 0  meter  transceiver,  avail- 


Kit  SB-300,  less  speaker,  23  lbs. 
.,,$27dn.,  S22mo,,,.,  .  ,.$265.00 

Export  model  available  for  1 75/230 


M    M 


t-r\     ^*i 


Kit  SB-110,  (less  spkr.  &  pwr. 
supply),  23  lbs.  . .  .  S32  dn.. 


*00     irtrtrt 


Ronald    Lumochi    WB2CQM 
73   Bay  26th  Street 
Brooklyn,  New  York 


Six  for  Six 


F 


As  all  hams  know,  activity  on  six  has  been 
very  high  since  the  band  was  opened  to  Tech- 
nicians. Any  one  who  is  determined  can  learn 
enough  to  pass  a  Tech  Ucense  test  in  a  fairly 
short  time.  So  now  this  is  the  second  largest 
class  of  licenses  and  most  active  Techs  are 
on  six.  This  has  caused  a  lot  of  QRM  on  the 
band;  only  the  best  equipment  is  useful  for 
flghtiiig  the  other  stations,  particularly  for  DX. 


REFLECTOR       OHIVEN    ELEMENT 
^         HO  J     ^     mitft" 
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(4)  OnECTOfiS 
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Fig.   1.   Dimensions  of  the  six  element  yogi, 


This  antenna  was  built  for  high  gain  to  pro- 
vide excellent  performance  on  six.  It's  a  wide 
spaced  six  element  yagi  on  a  24  foot  boom.  It's 
made  of  aluminum  for  Hghtness,  low  cost  and 
easy  constructioB-  The  SWR  is  excellent  over 
the  most  used  part  of  the  band. 

Each  element  is  about  a  half  wave  long. 
The  exact  length  can  best  be  found  by  experi- 
menting. The  distance  bet^veen  the  elements 
can  also  be  adjusted  for  best  results^  a  com- 
promise  between  gain,  si^Je  lobes,  front-to-back 
ratio,  SWR,  etc*  The  dimensions  given  worked 
very  well  for  me  and  are  a  good  starting  point 

Unfortunately,  24  foot  aluminum  poles  for 
the  boom  are  hard  to  find.  I  used  two  twelve 
foot  VA  inch  0.058  wall  poles  and  butted  them 
together  with  an  eight  foot  IYb  inch  dowel  in 
the  center  furnishing  strength,  A  short  piece 
of  1%  inch  tubing  over  the  joint  gives  electrical 
continuity. 

The  elements  are  held  or*  with  Cesco  Large 
Yagi  Clamps,  If  you  can't  locate  them,  you 
might  try  improvising  from  broken  TV  an- 
tennas, etc.  I  made  each  element  a  little  short 
and  slid  a  length  of  %  inch  tubing  in  each  end 
for  accurate  adjustment  of  length- 
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A  wide  spaced  antenna  such  as  this  one 
has  a  fairly  high  feed  impedance— at  least  com- 
pared to  close  spaced  beams-  There  are  a 
number  of  different  matching  systems  that  >  uii 
can  use,  I  used  the  Infinite  Impedance  Anten- 
na Match  which  was  described  by  W6NAT  in 
the  March  1963  issue  of  73.  It*s  very  simple. 


XMTR 


tfStSULATION 


IMSL 


Take  a  quarter  was  c  length  of  RG-58/U,  Find 
its  center.  Remove  one  inch  of  insulation  at 
the  center.  Carefully  cut  the  shield  apart,  but 
leave  the  insulation  and  center  conductor  in- 
tact. Gather  the  pieces  of  shield  together  and 
connect  a  coax  connector  to  them  with  the 
center  connector  going  to  one  side  and  the 
outside  to  the  other.  Tape  the  joint.  Now  short 
each  end  of  the  quarterwave  and  tape.  This 
quarterwave  dipole  goes  inside  the  driven 
element,  which  is  cut  in  half  and  insulated 
from  the  boom  with  a  piece  of  plastic.  Notice 
that  there  is  no  direct  connection  to  the  driven 
element. 

Mount  the  antemia  at  its  center  of  balance 
writh  a  home-brew  w  ooden  mast  mount  or  with 
a  Cesco  mount.  I  added  two  wire  supports 
from  above  the  antenna  to  the  boom  to  prevent 
sag.  Break  these  cables  with  egg  insulators  to 
prevent  unwanted  resonances  messing  up  the 
pattern  of  the  beam. 

Adjust  the  element  lengths  for  minimum  SWR 
and  you're  ready  to  go.  Fm  sure  that  you*lI  be 
pleased  with  the  excellent  results  and  long 
life  of  this  antenna. 


^ 
I 


Fig,  2.  Matching  system. 
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...and  now  from  Amperex- 

r 

for  all  your  intermittent,  short-talk  Mobile  Communications  Designs 

A  JOB-RATED  TUBE  AT  A  JOB-RATED  PRICE 


^ 


It's  the  new  Amperex  8637,  a 
(ong-Irfe,  radiation-cooled,  beam- 
power  twin-tetrode.  It's  the  world's 
first  JOB^RATED  tube  for  60  watt 
intermitlenl  brief-talk,  mobile 
transmitter  service,  (It  delivers  72 
watts  from  fess  than  3  watts  drive 
power  under  PITS*  conditions.) 
Its  quality  is  strictly  in  keeping  with 
Amperex  standards  of  excellence  and 
yet  it  is  only  a  fraction  of  the  size 
of  conventional  tubes  and  costs 
only  one-third  the  price- 
It  can  be  used  as  an  RF  power 
amplifier,  oscillator  and  frequency- 
multiplier  in  communications 
equipment  up  to  175  Mc. 

In  other  words,  the  new  8637 
is  just  plain  unbeatable  for  the 
economical  and  compact  design  of 
high-quality,  push-to-talk  gear  for 
delivery  trucks,  emergency  repair 
vehicles,  taxi  cabs,  marine,  fire, 
police  and  avionics. 

For  complete  data,  write: 
Amperex  Electronic  Corporation, 
Tube  Division,  Hicksville,  Long  Island, 

New  York  11802, 


All  THIS- and  AMPEREX  QUALITY,  TOO 
(One  Bh37  Push-Pull} 

Frequency  *,,,*.*•,,* . , 175  Mc 

DC  Plafe  Voltage ...>-.  600  volts 

DC  Grid  -2  Voltage  . , 200  volts 

Grid  ^1  Voltage  -75  volts 

DC  PJate  Current 210  ma 

DC  Grid  ^1  Current  < 3  ma 

Drive  Power 3  v^atts 

Plate  Input  Power , 126  watts 

Useful  Power  Oulput , 72  watis 

#l»U%H-TO-TALr  atPfVlCE^  HAJL*   DUTT  CYCLE  I  Ml***  0|i|  4  MIN^„  CFF. 


H 


John  SpeGialny  W3HIX 
728  East  Brood  Street 
Quakerstown,   Po.    18951 


State-of-the-Art  Converter 


The  ham  wlio  wants  to  keep  abreast  of  new 
developments  and  uses  of  semiconductors  wiU 
find  this  converter  interesting— though  the  cost 
is  likely  to  discourage  any  desire  to  bull  J  it. 
This  six  meter  converter  uses  three  Philco 
PA713  silicon  integrated  microcircuits.  It  con- 
sumes about  66  mw  at  6  volts  and  provides  a 
7  mc  if  output.  Overall  power  gain  is  40  db 
and  the  noise  figure  is  a  not-to-outstanding 
7  db. 

An  integrated  circuit  is  a  circuit  which  has 
its  passive  and  active  components  combined  in 
a  thin  block  of  single-crystal  silicon.  The  cir- 
cuit components  (resistors,  transistors  and 
diodes  in  the  case  of  the  PA713)  are  formed 
in  the  silicon  by  correct  programming  of  p- 
type  and  n-type  impurity  diffusions-  This  pro- 
gramming includes  the  use  of  silicon  dioxide 
(Si02)   as  a  mask  for  controlling  the  geom* 


etry  of  components.  Si02  is  easily  formed  on 
the  surface  of  silicon  by  high  temperature  oxi- 
dation techniques.  In  areas  where  diffusion 
of  an  impurity  is  desired,  the  oxide  mask  is 
removed  by  a  photoengraving  process.  Nar- 
row p-n  junction  channels  surrounding  the 
circuit  components  are  formed  siinultaneously 
with  the  fabrication  of  the  components. 
Proper  biasing  of  these  p-n  junction  channels 
achieves  the  required  electrical  isolation  of 
components.  Many  microcircuits  are  fabri- 
cated simultaneously  on  a  single  silicon  wafer 
of  1"  to  1¥/'  diameter  and  then  separated  into 
individual  circuit  chips* 

The  PA713  microcircult  is  a  low  power, 
direct  coupled  amplifier  intended  for  rf,  if 
and  video  service.  The  locations  of  the  tran- 
sistors, diodes  and  resistors  in  the  photomicro- 
graph are  indicated  by  the  letters  A^  B  and  C 


Photomicrograph  of  the  PA713 
silicon  integrated  microcircuit. 
The  drawing  below  gives  the 
locations  of  the  parts  referred 
to  in  the  text. 
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Top  view  of  the  microcircuit  converter. 


Bottom  view  of  the  converter. 


respectively.  Fig-  1.  shows  the  schematic  dia- 
gram of  the  PA713  which  is  enclosed  in  a  ten 
lead  low  profile  TO-5  package.  The  input  sig- 
nal is  apphed  to  the  base  of  Ql  through 
terminal  four.  Transistors  Ql  and  Q2  form  a 
cascode  circuit  capable  of  about  20  db  power 
gain  at  50  mc.  Transistor  Q3  is  an  auxiliary 
emitter  follower  which  provides  bias  stabiHza- 
tion  and  bias  controL  Manual  or  automatic 
gain  control  can  be  applied  through  terminal 
one.  The  biasing  network  consists  of  nine  re- 
sistors and  tliree  diodes. 

Fig.  2  shows  the  interconnection  of  three 
PAT  13  microcircults  with  discrete  components 
to  form  the  six  meter  converter.  The  50  ohm 
source  impedance  is  matched  to  the  input  of 
the  PA713  rf  amplifier  by  the  tap  on  LI  and 
adjustment  of  C2,  CI  and  LI  form  the  tuned 
input  circuit,  L2  and  C3  form  the  output  tank. 


The  tap  on  L2  provides  a  low  impedance  feed 
to  the  input  of  the  second  FA713  microcircuit 
used  in  the  mixer  stage. 

The  third  PA713  microcircuit  is  used  as  a 
crystal  controlled  43  mc  oscillator.  L6  and  C8 
form  the  oscillator  tank  circuit  which  is  link 
coupled  to  provide  the  necessary  injection  to 
the  mixer.  The  7  mc  if  output  is  obtained  at 
terminal  six  of  the  PA713  mixer.  The  mixer 
oulput  tank  consists  of  L4  and  C6.  L5  is 
mutually  coupled  to  L4  and  provides  a  low 
impedance  output  intended  for  connection  to 
a  communications  receiver  capable  of  tuning 
7  to  11  mc* 

As  I  said  before,  this  is  an  interesting 
project,  yet  impractical  for  most  hams  at 
present.  But  in  the  not-too-distant  future,  we 
may  see  mierocircuits  in  ham  gear  because  of 
their  compactness  and  uniformity.  ,  ,  W3HIX 


Below.     Ffg.      t.     Schematic     of    the 
PA713,    Right.   Fig.   2.   Schematic  of      ^ 
the   microcircuit  six   meter  converter,     z-topf 
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NOTE 

SOCKET    CONNECTIONS 

ARE    BOTTOM    VIEWS 


QHD  S  CASE 


At  last  a  "mobile"  transceiver  with  space  saving  features,  predominantly  solid  state, 
requiring  only  .25  CUBIC  FEET  OF  YOUR  CAR  SPACE. 

•  Maximum  V2  ampere  battery  (12  vo!t)  drain  in  receiver;  final  tubes  do  not  draw  even 
filament  current  until  mike  button  is  pressed. 

•  Instant  heating  8042's  in  final  provide  100  watts  PEP  output  (165  watts  PEP  input); 
otherwise  all  solid  state  circuitry. 

•  Torroidal  final  tank  coil  for  higher  Q  &  space  economy. 

•  Convenient  and  easily  adjusted  controls  with  new  style  thumb  control  knobs. 

•  Instant  receiver  transmit  operation,  no  tubes  to  warm  up.  H.V.  power  supply  operates 
only  in  transmit. 

•  Smallest  size  ever-43^H  x  lls/gW  x  8% D,-10  lbs. 

OQ  I  "^  ^^^ZaiOw         r\Q  SUPPLY        ^yiJtDU  AQ  SUPPLY        4^i7y*Ov/ 


TRANSCOM    ELECTRONICS.    INC. 


375         HALE       AVENU 


SCONDIDO.      CALIFORNIA 
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The  SBA-3  AC  power  supply-speaker  console  guarantees  you'll  have  the  finest  operat- 
ing position.  One  even  the  discrfmination  XYL  will  be  delighted  with.  Large  4''  x  6" 

speaker  and  heavy  duty  power  supply  with  external   spot  relay  provisions.   This  means 
you  can  go  mobile  to  fixed  operation  in  a  matter  of  seconds. 

SPECIFICATIONS 

Freq.  Range:   37804010  KC.  7180  7320  KC,   14130  14360  KC 

Semiconductors:   2—8042  instant  heating  tubes,   18  transistors, 

2— varicaps.  1— zener,  9  diodes 


TRANSMITTER 

Power  Input:  165W  pep 

Carrier  Suppression;       45  DB 

S.B.  Selection:  80  40M  lower 

20M  upper 

Unwanted  SB:  —40  DB 

Ant.  Imped.:  30- 100  ohm  adj. 

Power  Consymption:  ,5  amps 

Receive.   12  15  amps 
SSB  XMIT. 

Operation:  P.  T.  T.  No  tube 

filament  on  in  rec. 


RECEIVER 

Sensitivity:    .5mv  for  10  DB 

S  +  N,  N 

6  DB 


SBT-3  $299.50 


SBD3A 

DC  SUPPLY 


Selectivity:    3  KC 

Spurious:    Image  better  than 

60  DB 

Stability:    Less  100  cps  in  any  15 

mm,  period  under  normal 
ambient  conditions 

Audio  Output;   2  watts 

$99*50        AC  CONSOLE   $99.50 


TRANSCOM    ELECTRONICS.    INC. 
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Sylvia   Margofis 


Hamfest  Out  on  a  Limb 


r 


To  us  they  looked  like  Americans— crewcut, 
iced  coke,  T-bone  steaks— the  lot.  They  talked 
like  Americans  and  the  hospitality  they  gave 
us  could  have  originated  only  in  God's  own 
country.  The  gear  was  American,  lush  Collins, 
slick  Johnson,  snazzy  Drake.  The  names  were 
American— Bill,  Scatty,  Ray,  Chuck,  As  for  the 
dinner— who  in  Germany  BUT  Americans 
would  serve  thick  slices  of  roast  beef  WITH 
fried  chicken  at  the  san:ie  meal?  And  on  a  patio 
too,  already! 

Yet  the  Daves  and  the  Franks  and  the  Toms 
had  one  bitter  complaint,  "O.K.  So  we're  Amer- 
icans with  DL  calls.  But  as  far  as  the  ham 
publications  go  we  might  as  weE  be  foreign- 
ers. Nobody  wants  to  know  what  or  how  we 
are  doing!" 

Trues  it  was  only  a  chance  snippet  in  the 
British  ham  press  that  drew  us  to  Heidelberg 
for  the  Fourth  Annual  DL4/DL5  Hamfest, 
On  vacation  in  Europe  from  our  home  near 
London^  we  planned  to  take  in  this  little  bit 
of  the  U,SA,  as  pait  of  the  trip.  We'd  sent 
them  a  wire  from  our  previous  campsite,  70 
miles  away  J  but  were  not  certain  that  it 
would  be  delivered  in  time,  so  there  was  no 
surety  that  we  were  expected. 

Because  no  reciprocity  exists  yet  between 
Britain,  Germany  and  the  U.S.,  we  had  had 
to  strip  the  mobile  gear  out  of  the  car.  The 
most  glamorous  woman  caught  without  her 
girdle  wouldn't  know  the  extent  of  that 
caught-with-)  our-pants-down  embarrassment  of 
the  keen  mobile  who  is  forced  to  go  naked^ 
so  to  speak!  Roll  on  reciprocity. 


o)  Group  of  DL4/5's  at  the  Homfest  dinner, 
held  at  the  NCOs'  Club  at  Patrick  Henr/ 
Vflloge  August  3.  Group  includes  DL4BS, 
DL4ZY,  DL4YM,  DL4ZD,  DL5GV. 


b)  DJ0BS,  Bill  Symons,  at  the  DL4/5  Ham- 
fest, Bill  is  Chief  Engineer  of  Radio  Free 
Europe. 


We  arrived  at  noon,  in  95*^  of  heat  Pulling 
the  housetrailer  in  the  Friday  chaos  on  the  au« 
tobahn,  %vith  two  hot,  sticky  children  enquir- 
ing punctually  every  five  minutes  how  far  it 
was  to  the  neaiest  ice  cream,  isn't  the  easiest 
way  of  spending  an  August  day-  So  it  was 
with  some  trepidation  that  we  swung  off  the 
tuxnpikc,  onto  the  quiet  roads  of  Patrick  Hen- 
ry Village,  We  had  seen  a  big  beam  and 
made  for  it  like  homing  pigeons* 

Patrick  Henry  Village  lies  at  the  side  of  the 
autobahn,  just  north  of  Heidelberg,  on  a  hot, 
flat  plain,  with  mountains  shimmering  in  the 
distance.  Gaunt  rows  of  what  turn  out  to 
be  luxurious  apartments  stretch  for  acres  along 
avenues  with  nostalgic  names— North  Gettys- 
burg, Lexington,  Alamo.  In  the  center  is  a 
village  green,  with  cinema,  school,  bowling 
alley,  theater,  a  fine  inter-denominational 
church,  shops,  clubs  and  the  Community  Cen- 
ter- On  this  last  bin'lding  was  erected  the  sixty 
foot  high  beam  and  here  the  hamfest  was  to 
take  place- 
Three  hundred  yards  away  the  autobahn 
traffic  roaied  and  blustered  and  screeched  and 
smashed  its  way  between  Munich  and  the 
north*  But  this  was  American  territory  in  every 
respect  and  it  was  into  America  that  we  British 
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c)  Scotty,  DL4ZD,  organizer  of  the  Homfest, 

presenting  one  of  the  prizes. 

had  penetrated  with  brash,    wide-eyed    opti- 
mism. 

A  dozen  men  were  putting  up  teats  and  un- 
packing ham  equipment-  Twelve  pairs  of  eyes 
focussed  on  us  in  imspolcen  challenge,  much 
as  the  eyes  of  the  local  Indians  (or  was  it 
turkeys?)  must  have  met  those  of  the  Pilgriin 
Fathers-  Come  to  think  of  it,  they  were  Brit- 
^  isli  pioneers  too,  so  who  were  we  to  worry? 

We  swdtched  off  the  engine  and  sat  there 
and  looked  at  them  in  dead  silence.  Then 
somebody  noticed  the  British  registration 
plates  and  realised  who  we  were.  They 
swarmed  round  us.  "Have  a  coke!"  We  were 
home. 

Callsigns,  greetings,  backslappings,  reminis- 
cences •  With  the  eternal  magic  of  amateur 
radio  as  a  link  we  were  able  to  put  faces  to 
voices  w^e  had  known  for  years*  "How  about 
that,  you  old  buzzard!  Why  don*t  you  clean 
up  that  signal  of  yours?"  and  "StQl  on  AM? 
Get  with  it,  man.  Help  stamp  out  carrier!"  and 
all  the  silly,  esoteric  nonsense  that  joins  300,- 
000  of  us  in  a,  chain  of  human  sympathy 
throughout  the  world - 

First— where  to  put  the  trailer  from  Fri- 
day through  Monday?  Why  not  right  here? 
Here?  Won't  the  General  mind?  Hell^  no— 
youVe  hams,  area  t  you?  So  we  dropped  an- 
chors, put  up  our  elegant  canopy,  which  we 
use  as  a  patio  for  the  trailer,  tastefully  ar- 
ranged the  outdoor  furniture  to  please  the 
General  and  made  a  nice  pot  of  tea. 

They  gaped  at  us  in  horror,  ceremoniously 
drinking  this  fearsome  hot  brew  with  milk, 
keeping  our  stiff  upper  lips,  with  the  mercury 
in  the  late  nineties*  So  had  we  conquered 
(and  lost)  India!  But  once  we  had  established 
our  British  eccentricity,  we  compromised  by 
making  great  pots  of  good  English  tea,  then 
diluting  it  with  great  chimks  of  good  American 
ice.  Eurekal  We  had  discovered  that  most 
civilized  of  American  traditions— iced  tea.  Best 
of  both  worldsl 


d)  The  author,  extreme  right,  with  her  hus- 
band, G3NMR,  and  fomily. 


That  night  we  were  invited  to  dinner  by 
Scotty,  DL4ZDj  the  hamfest  organizer.  Oh 
that  American  hospitahty!  Oh  that  baked  ham! 
Oh  that  ice  cream  1  Oh  blessed,  blessed  ham 
radio! 

Next  morning  the  hamfest  stations  were  set 
up,  including  two  complete  Collins  rigs,  and 
36  hours  of  hamming  began.  The  thermometer 
climbed.  At  lunchtime  we  were  handed  sand- 
wiches loaded  with  inch-thick  steak,  barbe- 
cued Hawaiian-Chinese  style,  by  Frank, 
DL4DM,  who  comes  from  those  parts. 

Came  the  dusk  and  girls  and  men  who  had 
been  lolling  around  all  day  in  Bermuda  shorts, 
re-appeared  spruced  up  for  the  Hamfest  Din- 
ner. Relaxed  and  laughing  we  strolled  over  the 
Village  Green  to  the  NCOs'  Club,  on  whose 
patio  the  dinner  was  to  be  served.  By  now 
great  black  clouds  were  queing  up  for  their 
big  laugh  and  it  was  a  race  between  them 
and  the  delicious  meal  as  to  who  would  get 
down  first!  The  dinner  won  by  a  minute  or  so 
and  we  rushed  inside  the  Club  to  have  us  a 
balk 

The  Hamfest  Station  operated  all  ni^t,  in 
a  tremendous  storm.  I  remember  waking  to 
hear  the  rain  doing  a  cha-cha  on  the  trailer 
roof  and  thinking,  *T  hope  they've  had  the 
sense  to  lower  the  tent  flaps,  so  that  the  gear 
doesn*t  get  wet*  Doesn*t  matter  about  the 
operators.  Just  look  after  the  rigsP 

This  hamfest  was  no  different  from  scores 
of  amateur  radio  events  all  over  the  w^orld.  But 
the  DL4  boys  resent  strongly  this  feeling  that 
they  are  out  on  a  hmb,  cut  off  from  the  rest 
of  American  ham  activity.  An  ocean  and  half 
a  continent  lie  between  them  and  home,  yet 
they  sense  that  physical  distance  is  not  the 
only  obstacle  that  prevents  them  from  being 
part  of  the  American  radio  amateur  world.  It 
has  taken  a  purely  chance  visit  by  British  ama- 
teurs to  put  their  hamfest  on  the  map  at  all. 

Isn't  this  taking  isolationism  a  bit  too  far? 

.  ,  «  Sylvia  Margolis 
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Another  NEW  from 

PROTAX" 


COAXIAL  ANTENNA  SWITCH 

With 


AUTO 


ATIC 


GROUNDI 


G 


I 


Another  first  from  Waters!  Now,  as  easily  as 
you  switch  from  beam  to  drpole  .  *  .  from  40 
meters  to  75,  you  can  switch  your  entire  an- 
tenna system  to  ground  with  the  newest  addition  to  our  line  of  coaxral  switches,  PROTAX, 
automatic-grounding  coaxial  antenna  switch  1  Designed  with  the  same  advanced  engineering 
skill  that  outmoded  all  other  coaxial  switches  two  years  ago^  PROTAX  is  another  giant  step 
forward  in  ''Convenience  Engineered''  ham  gear  by  Waters.  In  effect^  PROTAX  is  two  switches 
in  one  ,  ,  ,  a  regular  antenna-selector  switch  with  power-carrying  capacity  of  1,000  watts  that 
becomes  a  grounding  switch  for  all  antennas  (leaving  the  receiver  input  open)  when  the  rig 
is  not  in  use.  In  two  distinctive  models:  *375  —  six  position  and  ground  with  back  connectors; 
#376  —  five  position  and  ground  with  connectors  in  radial  arrangement  (#376  has  its  own 
wall-mounting  bracket)* 
Model  375  ,,. ,.  $13.95  Model  376 $12.50 


2  and  6  meters 
COAXIAL  FILTERS 

Double-tuned  resonant  cavity 
band-pass  filters  for  both  2 
and  6  meter  transmitters  and 
receivers.  Assures  outgoing 
signals  free  of  spurious  fre- 
quencies and  rejects  high- 
level,  out-of-band  signals  in 
receiver.  Requires  no  tuning; 
inseriion  loss  held  to  1.5  db 
maximum.  Nominal  imped- 
ance 52  ohms  .  ,  .  maximum 
power  100  watts,  peak. 

Model  373-2 

(L44-14Smc)     ..,  $29.50 


WATERS  WIDE 
RANGE  ATTENUATOR 

Provides  61  db  of  attenuation 
in  1  db  steps.  Used  effectively 
in  S-Meter  calibration;  check- 
ing receiver  sideband 
suppression;  measuring  cross- 
talk in  switches,  receiver  im- 
age and  IF  signaf  rejection, 
relative  antenna  gains,  etc. 
Maximum  power  V^  watt,  dc 
—  225mc.  371-1  has  S0239 
connectors;  371-2  has  BNC 
connectors. 


NUVERTER® 


adds  2 


Mod«1  373-6 
(5a52mc) 


$32.50 


Model  371-1  UHF 
Model  371-2  BNC 


$27.95 
$29.95 


and  6  meters  to  YOUR  super- 
het    receiver! 

NUVERTER  converts  your  ten 
meler-tuntng  superhet  re- 
ceiver into  an  HF/VHF  Re- 
ceiver! —  and  with  no 
modifications  to  the  re- 
ceiver! No  switches  or  relays 
are  required;  and  AVC  from 
your  receiver  provides  auto- 
matic gain  control  at  VHP, 
too!  Separate  ad-Nuvistor 
converters  with  high-stabflity 
crystal  oscillators^  and  built- 
in  AC  power  supply.  Covers 
lower  l:8mc  in  three  600  Kc 
segments  on  both  2  and  6 
meter   bands. 

Model  346  $175. 


AlAAAfA 


WATERS 

MANUFACTURING  INC 

WAYLAND,    MASSACHUSETTS 


WATERS  PRODUCTS  ARE  SOLD  ONLY  THROUGH  WATERS  QUALIFIED   DISTRIBUTORS 
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VJATERS  WIPR' 
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Theodore  r  Brjx 

FRES  MO,  CALI  PORN  I A 


S  haua  p4^  pi-i^tcha/i^  one  of  ifOt'Jt  ModeL  §370  ^iuto^PhJjck  anteiO'Ui^  §o^ 
rtuf  utob^Ae.  mid  h^ai^B  been  oe/Uj  piea^^m%tuf  ^^Ap^jd^ad^     9hc^  cmte^tna  wlilck  9 
pJt^o^itdM*  0^04^  li^dAjij^  moA.  -L*p0^4^>ie  tjo  load  tMjJioi^J:  ^^ina  fo^tjn.  of  imtxihu-t^ 

tfiB  feb£e^   artd  afte/t  -teadijzg.  -t/ie  -lAteA^sZM^  9  rioted  tliat  ijoit  ^^tated  thai,  i^ 
m  itt  mitch  into  SO  oA/?m,     Vho6.  9  cotUd  not.  be£leue  ho^eue^  9  decided  to 
gAjue  -t/t  a  t^^  dO  9  ^temjoed  tli&  nrJ^duHi^  netmo^  muL  cot^iect^  tka  2/ 
5^3  ohm  cabte  di^ectMf  to  tlie.  ante.-^ia  bodem     f^ot  Ofiltj  did  it  t^jiteh  pe/t.fectiif 
bidZ  9  cUdo  pZcked  lip  dLhgJitUi  oue^  2  octtd  of  ^   f^  meo/tnA^  on  tJie.  fiMd 
dt^tet^^^^Ji  niete/t^     ^ido  9  {oittid  tliat  the  ttcutdjrAt.te^  tuned  ((inat  ta^k)  cXcct-Li 
the.  dame.  podiZio^t  ad,  mhen  tJue  tu^j^^dj^Attot  mad^  i^^ojed  in  tlie.  dJxioc.  againdt  a 
dipote  fed  mith  S2  oha  tine^    Now  u^/icit  ppi^j^te^  me.  id.;  h>^  tfoii^abte  to 
condt/titct  duch  a  cotL  mfvuJi  wiMt  tmtch  ii^tto  S2  ofmd  mhe/^  ru)dt  cutte^'^md^ 
^jajs^niA^  dome  do^  of  tiuitcJvlnq^  dectiott?    9  haoe  operated  mobite  fo^  tmmf  tfeoAd 
hyjjity^  be£iz  on  the  oAa,  fo^  oueA  30  ijemA^    WiJJwiit  ^a^itinn-  ips4  &  gtue  a^atf 
dOffte  ^^Ptade  deotet^^  m^A  do  9  t^oti^t  have  the  cott  K^'^^ta^edy  9  ^otud  tAJ^  (ui 
andu}0tm     9t  ^teattif  had  me  pu^f^Zed^    Needtcdd  to  daif  9  Cu!$  fnO'te-  tiian  pleaded 
with  the  pe^fo^r^ionce  «?/*lc/i  id  mncli  beJtt&^  than  thtee  othM.  mobiJje  antennod 
which  9  <2^  conpoAUng.  tpji^d-  a^aimit  -  iA^  fa/t  d^et-ij^t  bif  actaat  t^j^a^i^tertient » 
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Are  20^  Transistors  Coming? 


p 

p 
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Tlie  2fl-cent  transistor  may  not  be  far  off, 
now  that  American  transistor  manufachirers 
are  beginning  to  compete  with  European 
and  Japanese  imports.  In  recent  months, 
special  lines  with  many  transistor  types  priced 
at  less   than  a  dolliu   have  been  introduced. 

The  primary  market  for  these  inexpensive 
transistors  is  the  electronic  entertainment  in- 
dust^)^  For  example,  some  economy  transistors 
made  by  Fair  child  are  used  in  the  tuner  portion 
of  the  new  GE  9-inch  portable  TV  set. 

Although  these  economy  transistors  are 
intended  for  use  by  manufacturers,  they  are 
also  readily  obtainable  by  the  average  ham. 
Several  interesting  devices  can  be  found  in 
this  low-cost  field.  ^\'ithin  the  Fairchild  line, 
for  example,  there  are  very-low-noise  audio 
amplifiers,  a  low-noise  VHF  RF  amplifier, 
and  RF  power  transistors.  These  transistors 
come  in  two  case  sizes^  TY  and  TZ,  similar 
to  TO-18  and  TO-5  cases  (Fig.  1).  So  far, 
the  Fairchild  line,  listed  in  the  table,  appears 
to  be  the  only  one  to  include  both  NPN 
and  PNP  silicon  transistors.  These  devices 
are  available  through  any  Fairchild  distribu- 
tor. 

The  low  cost  of  Fairchild's  line  is  due  to 
three  things,  an  international  production  sy^s- 


r 


TO— XB 


TO-  5 


Fig.  1,  Size  comparison  between  Fairchild 
TY  and  TZ  cases  and  standard  TO-18  and 
TO-5  coses. 


tem,  an  unusual  type  of  transistor  construction, 
and  the  wide  tolerances  permissible  in  enter- 
tainment devices.  The  silicon  transistor  chips 
are  made  by  the  planar  process  to  obtain 
good  high-frequency  characteristics  and  uni- 
formity during  volume  production.  The  headers 
on  which  these  transistor  chips  will  be 
mounted  are  made  of  a  black  ceramic  material 
and  have  the  emitter,  base,  and  collector 
leads  imbedded  in  them.  These  headers  and 
the  basic  silicon  planar  transistor  cliips  are 
shipped  to  Hong  Kong  where  the  actual 
assembly  and  testing  take  place. 


PROTECTIVE 
EPOXY    DOME 


FINE    WIRE 


SMALL 
METAL  PLATE 
WITH  TRAN3ST0R 
CHIP    IN   PLACE, 
WELDED    TO 
COLLECTOR   LEAD 


CERAMIC    HEADER 
WITH   LEADS 


Fig.  2,  Construction  of  Fairchild  TY  and  TZ 
transistom. 
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Fig.  3.  200  mc  RF  amplifier.  LI  is  3Vi  turns 
no.  16,  center  tapped,  Va  in,  dio,,  Yi  in, 
long.  L2  is  8  turns  no.  16,  tapped  1  turn 
from  cold  end,  H  in.  dio.,  Vz  long.  Ln  is 
0*4  to  0.65  uh.  The  RFC  is  on  Ohmite 
2^220. 

In  Hong  Kong,  a  transistor  chip  is  first 
mounted  on  a  small  metal  plate,  and  then 
tlie  plate  is  mounted  on  the  header  surface 
and  spot-Avelded  to  the  collector  lead.  Fine 
wires  are  then  spot-welded  to  tlie  base  and 
base  lead  and  the  emitter  and  emitter  lead. 
This  completes  tlie  connectioiis  to  the  transis- 
tor chip.  Tbe  top  surface  of  tlie  assembled 
transistor  is  then  potted  in  a  shallow  dome  of 
black  epoxy  to  protect  the  chip  from  mechani- 
cal damage.  The  cliip  is  protected  from 
electrical  change  by  a  silicon  oxide  layer  which 
closely  resembles  quartz  and  is  formed  during 
the  manufacture  of  the  chip.  The  constmction 
of  these  transistors  is  illustrated  in  Fig,  2. 
When  the  completed  transistors  have  been 
tested,  they  are  returned  to  the  U.  S.  for 
quality  control  checks  and  sale. 

The  low-noise  VHF  RF  amplifier  transistor 
mentioned  earlier  is  the  2N3564.  Intended  as 
an  RF  amplifier  for  bansistor  TV  receivers, 
it  performs  well  throughout  the  VHF  spectram, 
especially  at  50  and  144  mc-  At  these  fre- 
quencies, Fail-child  claims  a  noise 
2  to  3  db.  A  maximum  gain  of 
available  at  150  mc^  decreasing 
10  db  at  500  mc. 


figLire  of 
25  db  is 
to    about 


Tjfpe 

2N3563 


2N3564 


2N3S6S 


2N3566 


2N3568 

2N3638 


2N3639 

2N364I 

2N3642 


2N3640 


Table  I 

Application 

if  amplifier  to  100  me,  oscillator  to 
1000  mc. 

NF  at  60  roc  =   4  db,  Pt  = 

0.5   w   max. 

Low-noise  VHF  RF  amplifier  and 
mixer* 

NF  at  60  TOc  r^  2  to  3  db,  Pt 

=  O.S   w  max. 

Higfh-&ain,    low-noise    audio    pre* 
amplifier, 

NF  at  10  kc  r=  less  tban  1  db, 

Pt  :==  0.5   w  max. 

Audio  driver,  RF  oscillator  to  30 
roc, 

Po  at  30  mc  ^100  mw,  Pt  = 

0-8  w  max. 

High 'frequency      amplifiers      and 
switches. 

hf«  at  20  mc   =:   3,  Pt  =   0.8 
w  max. 

PNP     high-current      switch      and 
atitlio  amplifier, 

fT  =  200  mc,  Pt  =  0.7  w  max, 

PNP  if  amplifiers  to  100  mc. 
Class  C  RF  amplifiers, 

£t    =    500    mc,    Po    at    30    mc 
and  IS  volts  =  1  w,  Px  ^  0,7 
w   max. 
fT  =  500  mc,  Pt  —  0.5  w  max. 


Case 

Approx. 
Cost 

TY 

$1.20 

TY 

.90 

TY 


,90 


TZ       LSO 


TZ 

.90 

TZ 

1.30 

TZ 

.46 

TY 

.65 

TZ 

.90 

TZ 

.95 

TY 

.70 

A  VHF  RF  ampHlier  using  the  2N3564  is 
shown  in  Fig.  3,  At  200  mc  it  has  a  gain  of 
14  to  17  db,  for  tlie  Lest  noise  figure  it  should 
be  operated  with  a  collector  voltage  and 
current  of  6  volts  and  about  1  milliampeie, 
or  for  the  best  gain  at  10  volts  and  about 
8  milLtamperes.  This  transistor  is  a  good 
oscillator  up  to  1000  mc  and  has  been  used 
in  experimental  UHF  TV  converters  • 

Transistor  types  2N3641  and  2N3642  are 
also  useful  in  ham  applications.  The  2N3641 
is  used  as  a  400-miHiwatt-output  RF  driver, 
and  the  2N3642  as  a  1-watt-output  class  C  RF 
power  amplifier.  Three  2N3e42  in  parallel  can 
produce  3  watts  output  at  29  mc  with  a  15 
to  18-volt  supply,  and  2,25  watts  at  13  volts. 
They  should  do  equally  well  at  50  mc,  as  they 
have  an  f^  of  500  mc, 

A    10-meter    hansmitter    using    these    two 


«US£  iiOrVlXlAL   CUP-Oft    HEAT    S^NKS    ON    Q£    THRU    Q^ 
••B4    IS    5t    TO    KXtJt 

ALL    RESISTORS    1/2  WATT 

U 

1-2^ 

QZ 
2N364I 


Ce  -002     03'2N3642 


50  jv 


Fig.  A.  Three  watt 
output  10  meter  trans- 
mitter. 
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RADIO  AMATEUR 
EMBLEMS  ENGRAVED 


WITH  YOUR 


/ 


CALL  letters; 


• 


5 

^    EACH 

Shipped  Postpaict, 
Ftrit   Cfosi    Moil 
m  U.S.A. 


Mse  OS  o  ti«  foe  olso 

20K  gold 
Rhodium 

plated 


20K  gold     IfedH 
Rhodium 


20K  go 

Of  ^ 

Rhodium 

^  plated 

Order  any  two  emblems 

of  your  choice  at 

the  same  time .,,$8.00 


All  tllu&t rations 
ore  acfi^ol  &iie. 


RADIO  AMATEUR 
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4844  W,  Fullerton  Ave.    Chicaqo,    llliitois      60639 

_  ^_  ^_  ^^  ^=  ^^  _^^  ^^  ^^  ^^  ^^  ._    ^^  ^^  ^^  ^^    _  * 

Handy  Order  Form       { 


I  Quantity 
I   ordered 
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I 

I, 
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I 
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ITEM 


pin 


Gold  or 

Rhodium  ? 


. 


cMrm 


tie    bar 


lady's    pm 


bracelet  * 


keychain 


Engrove 
Coll  letters 


Price 


I 
I 
I 
I 

$5  00   t 
$5.00   j 


SS  00   J 

^1 

$5.00   j 

1 


$L50  ! 


SL50 ; 


for  chorm  Total  AmoL/nf   $ 

linoii  residents  add    4%  tax 

Amount  enclosed   $ 


!    Name. 


I 
I 
I 
I 
1 
I 


Address. 
City 


,  State. 


Zip 


,  Rmil  ORDER  TO      RADIO  AMATEUR  CALLBOOK.  INC    i 
'  4844  Fullerton  Ave,   Chicago,  Illinois  60639  ! 
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CONVERTER 
2N55§4 


IF 
AMPLIFIER 


AUDIO 

DRIVER 

2N3566 


CLASS   a 

OUTPUT 

12)  2M3S67 


A.  Shirt-pocket  portable  AM  rodio 


PR£AMP 


h 


AUDIO 
E)RIVER 
2 N 35 6 6 


H 


CLASS   Q 

OUTPUT 
m  2N3S67 


STEREO 

CERAMIC 

CARTRIDGE 


PREAMP 


AUDIO 

DRIVER 


CLASS   B 

OUTPUT 

(23  2N356T 


-<I 


B-   Low- cost  2-watts-per-chonnel    stereo  phono  omptifier 


TJ 


RF   AMP 
2N5564 


h 


MIXER 
2N3564 


I 


IF    OUT 

0.5  TO  1,^  MC 


XTAL  OSC. 
2^3563 


C*   Short-wave  crystal- controlled   converter 

Fig.    5,    Possible   uses   for    low   cost   transis- 
tors. 

transistors  is  shown  in  Fig,  4,  An  alternate  to 
the  2N3642  for  use  iit  lower  frequencies  is 
the  2N3568,  Its  capabilities  are  similar  to  the 
2N36423  except  for  a  slightly  higher  Pr^  and 
a  lo\\  er  frj;* 

The  ceramic  headers  used  in  these  transis- 
tors do  not  dissipate  heat  as  efEciently  as 
metal  headers,  so  wlien  these  devices  ai*e 
used  as  power  amplifiers^  heat  sinks  are  a 
necessity.  They  must  be  of  a  ty^e  which 
damps  firmly  around  the  perimeter  of  the 
hansistor,  such  as  those  made  by  Wakefield 
Engineering,  Silicon  grease  should  be  used 
between  the  transistor  and  heat  sink  for 
maximum  heat  transfer. 

Uses  for  some  of  the  other  devices  listed  in 
the  table  are  suggested  in  the  block  diagrams 
of  Fig.  5. 

Transistor  prices  are  definitely  coming 
down,  most  noticeably  in  entertainment  lines 
that  are  not  advertised  to  the  general  public- 
The  Faircliild  line  is  readily  available,  as  are 
others,  but  a  little  sleuthing  may  be  needed. 
Generally,  it  will  not  be  available  through 
the  nearest  parts  house  but  will  have  to  be 
obtained  from  the  closest  Fairchild  distribu- 
tor. A  look  in  the  Radio  Master  ^^dll  usually 
locate^  liiiii.  However,  the  little  effort  involved 
generally  pays  off.  Who  knows,  before  long 
you  may  be  buying  your  transistors  for  20 
cents  apiece. 

I  would  hke  to  thank  Fairchild  Semicfjnduc- 
tor  for  the  infurmatiun  and  materials  used 
iu  this  article. 

.  •  -  W7SMC/6 
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new  budget-priced  walnut  communications  desk 
groups  equipment  neatly,  right  in  your  living  room 

Y 


ou  can  operate  your  amateur 
radio  equipment  right  in  your 
living  room  with  this  inexpen- 
sive^  "wife-approved"  com- 
munications  desk  from  Design 
Industries. 

You'll  like  its  custom  features 
,  * ,  functionally  tilted  top  surface 
holds  your  equipment  at  just  the 
right  operating  angle  .  *  *  deep 
cable  trough  keeps  desk  top  neat^ 
yet  leaves  connections  accessible 
.  .  .  three  drewers  give  you  plenty 
of  storage  room. 

She'll  like  its  rich  walnut  finish 
and  modern   furniture  styling. 

You'll  both  like  its  low  price- 

The  DIPLOMAT  communica- 
tions desk  accomodates  Collins, 
R.  L.  Drake,  Galaxy,  HaUicraft- 
ers,  and  most  other  modern 
equipment. 

DESIGN 
INDUSTRIES,  INC. 

P.O.  Box  19406 


Functional  trough  keeps  cable  neat,  allows  easy  access 
to  connections.  Equipment  mounts  safety  on  tilted  surface 
at  just  the  right  operating  angle. 

AVAILABLl     ONir     THROUGH    AUTHORIZtD     DISTRIBUTORS 
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TO:      DESIGN    INDUSTRIES,    INC. 
P.  O,  Box    19406 
Dallas,  Texas  75219 

Please  send  me  the  descriptive  brochure 
of  Design  Industries  full  line  of  com- 
munications desks  and  custom  consoles 

and  the  name  of  the  nearest  distributor* 


0 
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NAME 


STREETp. 


F.  R.  O'Kelly  Jr.  W5V0H 

418  E.  Hickory  Ave, 
Midland,  Texas 


The 


Coax  Fitting 


The  old  saying— "A  chain  Is  no  stronger 
than  its  weakest  link"  is  doubly  tiue  in  radio. 
One  minor  short  circuit,  bad  component,  or 
poor  connection  can  upset  the  proper  opera- 
tion of  any  station-  One  of  these  connecting 
links  in  our  ham  station  chain  that  has  at- 
tracted very  little  attention  and  is  usually  in- 
stalled as  a  hurried-up  after  thought  is  the 
lowly  coax  fitting.  Improper  installation  of  this 
little  unit  can  cause  malfunctions  in  your  trans- 
mitter that  will  make  you  pull  your  hair  out 
(if  you  have  any).  The  final  tube's  face  can 
get  red  and  even  stick  out  its  tongue  and  blow 
its  plate  suppressors.  The  resultant  poor  signal 
reports  and  operations  do  not  stop  with  the 
transmitter,  but  will  cause  a  good  receiver  to 
perform  like  a  mediocre  one-  Endless  time  and 
undue  expense  can  be  spent  in  searching  in 


The  exposed  braid  is  then  tinned 
very  rapidly  and  thoroughly  with  a 
good  hot  iron.  A  two  hundred  fifty 
watt  soldering  gun  is  used  ond  per- 
forms better  than  a  gun  of  smaller 
wattage.  The  soldering  gun  is  moved 
back  and  forth  in  a  smooth^  slow 
movement.  Hesitation  in  any  one  area 
is  ovoided  to  prevent  damage  to  the 
polystyrene  insulation  and  possibly 
shorting  the  braid  to  the  center  con- 
ductor. 


the  receiver  for  a  problem  that  is  hidden  on 
the  outside. 

There  are  many  different  approaches,  tech- 
niques or  procedures,  gimmicks  or  alternate 
methods  to  obtain  the  end  result  of  marrying 
the  coax  cable  to  a  coax  fitting.  However  to 
avoid  confusion  a  method  is  presented  here 
that  has  been  used  by  the  author  for  many 
years  wdth  success  every  time.  The  procedure 
may  appear  to  be  more  involved  than  some 
but  I  assure  you  if  the  following  instructions 
are  properly  followed  a  coax  connection  wiU 
never  be  the  source  of  transmitting  or  re- 
ceiving  problem. 

The  Chinese  proverb— 'A  picture  is  worth  a 
thousand  words"  is  followed  here  augmented 
by  only  a  few  comments  to  fill  in  the  back- 
ground of  each  photograph. 


A  length  of  the  vinyl  cover  equol  to 
the  total  length  of  the  coax  fitting  is 
removed  from  the  cable- 


ts 


j>    ^•.k-  CJ 


Allow  the  tinned  braid  to  cool  and 
scribe  o  line  around  the  cable  at  the 
location  shown  in  the  photo.  Do  not 
try  to  cut  completely  through  the  tin- 
ned braid,  but  only  scribe  a  line  as 
shown. 


Apply  two  or  three  good  solid, 
quick  twists  to  the  braid  with  pliers 
and  it  will  break  with  a  snriooth  even 
edge.  Cut  through  the  polystyrene  to 
the  center  conductor  with  q  slightly 
dull  knife  feoving  a  shoulder  of  poly- 
styrene approximately  1/16  inch 
wide. 


Tin  the  center  conductor  carefully 
ond  place  the  coupling  ring  on  now 
ond  facing  in  the  proper  direction.  It 
IS  very  embarrassing  to  complete  the 

ossembly    ond    discover    the    coupling 
ring  has  been  forgotten. 


Place  the  plug  assembly  on  the 
prepared  coax  observing  that  the  tin- 
ned braid  is  covering  the  soldering 
holes  in  the  side  of  the  plug  assembly. 
Solder  the  center  conductor  first  with 
a  clean  iron.  Allow  sufficient  time  for 
this  job  to  cool  and  judiciously  apply 
solder  to  the  soldering  holes  in  the 
plug  ossembly.  Screw  the  coupling 
ring  onto  the  plug  assembly  and  the 
job  is  completed. 


Always  check  for  possible  mistakes  with  an  ohm  meter,  hot  if  the  above  procedures  are  fol- 
knved  and  normal  care  is  observed  you*ll  never  be  caught  with  your  coax  fittings  down, 

.  .  .  W5V0H 
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CUSH  CRAFT 

ANTENNAS 


FOR 

MORE 

DX 

PUNCH 

ON 

20 


3  ELEMENT  FULL  SIZE  BEAM 

A  real  DXer'5  beam  wilh  full  A  5 
wave  efemenf  spacing  {20'  6'0  boom 
for  moximum  gam  and  front  to 
back  ratio.  Full  size  VM"  elements 
for  broad  band  coverage,  Reddi 
Matched  for  direct  52  ohm  coaxial 
feed.  This  is  a  builNto-take-it  beam 
of  all  heavy-duty  construction  for 
years    of    trouble-free    performance. 

Amateur    Net    $77,50 

2    ELEMENT    FULL   SIZE    BEAM 

For  DX-ing  In  a  limited  space  this  2  element  heavy-duty 
beam  provides  full  stre  performance  on  a  TO'  boom. 
It  has  excellent  forward  goin^  broad  bond  coverage^ 
and  direct  52   ohm   Reddi   Match   feed. 

Amateur    Net    $45.00 

SQUALO   OMNIDIRECTIONAL  DIPOLE 

For  apartment  dwellers,  expeditions, 
small  lots,  and  limited  budget^^  the 
Squalo  provides  omnidirectional  cov- 
erage, and  full  size  performonce  in 
compact    dimensions,    only    8'    squore. 

Amateur   Net   $29.50 

complete   information   see   your  distributor 
or   write    Dept.    A-1. 


For 
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ANOTHER 

CUSHCRAFT 

FIRST! 

SQUALO  '*  ^  ^""  ^^^^  wave,  horirontolly  polarized, 
omni-directionol  antenna.  Outstanding  all  around  per- 
forrnance  rs  achieved  through  a  360  pattern  with  no 
deep  nulls*  The  square  shape  allows  full  electrical 
length  in  compoct  dimensions.  Direct  52  ohm  Redd! 
Match  feed  provides  ease  of  tuning  and  broad  band 
coverage. 

The  6  meter  Squalos  are  completely  universol  fof 
mounting  onywhere.  They  are  packoged  with  rubber 
suction  cups  for  car  top  mounting  and  o  horiiontat 
center  support  for  most  or  tower  mounting.  The  10— 
15 — 20  and  40  meter  Squalos  are  designed  for  mast 
or  tower  mounting.  Squalo  is  ideal  for  net  control, 
monitoring,    or    generol    coverage. 


MODEL  NUMBER 

ASQ-2  . 

A$Q-6  . 

ASQ-10  . . 
CSQll 
ASQ-15 

ASQ-20  .  , 

ASQ-40  ,  . 


I         ¥       V       'I        ■ 


DESCRIPTION 
2  Mflttr  10'"  $i|U3r» 
30"  square 
50"^  square 
50'"  square 
65"  sqytre 


6  Miter 

10  Metar 

11  Meter 
IS  Met«r 


20  Meter  100''  square 
40  Meter   102"  square 


NET  PRICE 

. .   $  8.45 

.  ,     12.50 

19.50 

19.50 

23*50 

29.50 

, ,     66,50 


SQUALO  TREE 


Design   a    complete   multi    band    on- 
terrna    system    to    meet    your    own 
requirements.       Squplos      con       be 
mounted    one   above   the    other   or 
above   existing    beams   on    a    sin- 
gle  mast.  The  Squalo   tree  is  a 
horizontally     polarized,    omnidi' 
rectional    system    m    any    com- 
bmation    of    the    6    through    40 
meter     amateur      bands.     The 
Squalo  tree   takes  a   minimum 
amount    of    space,    and    does 
not     require     extra     radiats, 
ground     wires,     or     rotators 
common      to      most      multi 
band    systems. 


BUY   FROM  YOUR   DISTRIBUTOR 
OR   WRITE    FOR    FREE   CATALOG 
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FOR    THE    HAM    WHO    WANTS 
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PLACES 


The  standard  of  comparison  in  amateur  VHF/UHF  com- 
mutiicaUons.  Cush  Craft  beams  combine  all  out  perform- 
ance witM  optimum  size  for  ease  of  assembly  and  mounting 
at  your  site-  These  beams  can  be  mounted  vertically, 
horizontally,  in  pairs,  quads,  or  virtually  any  combination 
"  allowing  yon  to  design  the  antenna  system  that  meets 


your  exact 

requirements* 

AU4-11 

2  meter 

AX44  7 

2  meter 

A220-11 

IV4  meter 

A430-11 

%  meter 

Ali4-20T 

2  meter 

A50-ZP 

a  meter 

A26-ZP 

G  &  2  meter 

A50^3 

6  meter 

A50-5 

6  meter 

ASO-G 

6  meter 

A50-10 

6  meter 

A20-9 

0  &  2  meter 

11  element 

$13.95 

7  element 

10.95 

11  element 

11.95 

11  element 

9.75 

Mnlti  polarized 

29,60 

Portable 

10.95 

Portable 

10.05 

3  element 

14,95 

5  element 

21.50 

6  clement 

32.50 

10  element 

49*50 

10  element 

27.50 

Cush  Craft  coaxial  stacking  kits  arc  available  for 
all  of  our  beams  listed,  They  arc  complete  — 
ready  to  use.     Amateur  net  price  $4,95, 


Cush  Craft  Quad  arrays  are  complete  pack- 
age systems  of  four  matched  beams  with 
stacking  frames,  hardware,  and  pliaJ^ing  lines 
for  direct  52  ohm  feed. 


A144-11Q 

2  meter 

44  element 

$84.50 

AH4  7Q 

2  meter 

28  element 

72.50 

A220aiQ 

lYi  meter 

44  element 

64.50 

A430-11Q 

%  meter 

44  element 

02*50 

rush 


See  your  distributor  or  write  for  our  free  catalog  of 
UHF  beams,  Colinear  arrays,  Squalos,  MonobcamSr 
Bigr  Wheels,  and  the  Blitz  Eug  Coaxial  lightning 
arrester. 
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Yuri  Medinets  UB5UG 


Expedition  to 
20,000  Feet  Up! 


Semenov  Bashi  Mountain 

Tliis  expedition  was  organized  and  com- 
pletely paid  for  by  Trade  Unions.  Its  goal 
was  quite  sportful:  to  make  a  high  altitude 
a  scent  J  taking  part  in  a  competition  Champion- 
ship of  Mountain  Climbing  (Alpinism)  of  the 
U,S,S,R.  I  took  part  as  a  radioman,  thanks 
to  my  two  hobbies— mountaineering  and  short 
waves. 

For  the  first  leg  of  tlie  journey  we  flew 
to  Tashkent  (Fig,  1),  into  terribly  hot 
weather*  I  visited  tlie  local  radio  club  and 
met  UI8KAA,  Swetlana,  who  was  operating  at 
the  time.  The  station  is  badly  equipped  with 
a  BC-312  receiver  in  bad  condition^  and  a 
BC-610  transmitter.  The  antenna  is  an  ordinary 
Windom  hung  low^  and  a  ground  Plane.  Al- 
most all  of  the  contacts  are  local;  I  tried  to 
work  from  that  station,  but  the  reception  was 
poor,  and  it  is  no  wonder  that  UI8KAA  does 
not  hear  our  calls  (from  Kiev) , 

A  few  other  hams  wandered  in,  but  most 
of  them  were  huiTying  to  go  out  of  Tash- 
kent ot  take  part  in  a  Field  Day— and  that 
in  such  awful  hot  weather!  I  tried  sounding 
them  out  about  LH.H.C;*,  but  most  of  them 
weie  too  young,  except  for  UI8AM,  a  joyful 
Uzbek,  but  he  lives  too   far  from   Tashkent, 

In  Tashkent  I  visited  an  amateur,  an  old 
man,   who  operates   a   very  elaborate  station. 


He  has  a  separate  flat,  and  a  separate  radio 
shack  (a  very  rare  thing  here),  and  seems  to 
have  all  the  tools  and  devices  one  could  want. 
The  station  is  a  200  watt  commercial  type 
transmitter,  a  good  receiver  with  two  conver- 
sions (very  stable  commercial  t\Tpe),  another 
receiver:  NC-200;  the  antennas  are  ordinary: 
ground  plane  and  a  jumble  of  other  poorly 
understood  wires*  His  cottage  is  surrounded 
by  greens  and  looks  very  nice.  This  would 
be  an  ideal  place  for  the  visit  of  a  Ham-Hop 
guest,  but  ,  .  .  the  owner  of  tliis  tiny  cottage 
and  station  holds  a  high  post  and  therefore 
is  reluctant  to  give  attention  to  HIHG.  He 
knits  his  brows:  his  reputation  is  spotless  and 
lie  does  not  want  to  spoil  it. 

There  are  many  enthusiastic  and  well 
equipped  UHF  hams  in  Tashkent*  It  was  a 
pleasant  surprise  for  me,  because  I  had  not 
realized  what  UHF  radio  amateurs  could  do  in 
Asia  with  its  wide  open  spaces.  On  the  day  I 
visited  they  abandoned  Tashkent  and  made 
then'  Field  Day  by  sitting  in  a  circle  around 
the  city  in  mountains  at  a  radius  of  about  250 
miles,  at  an  altitude  of  11-12,000  feet. 

From  Tashkent  we  flew  to  Osh,  the  last  town 
before  the  mountains  (Fig,  2)*  Osh  is  more 
colorful  than  Tashkent,  and  less  Europeanized. 


*  I»H.H.C.  :  The  Iiiteniational  Hain-Hop  Cltib.  Tlii«> 
is  a  tion-political  orgaiiizatiun  which  arranges  travel 
between  radio  amateurs  of  diilerent  nations.  Headquarters 
are  in  Great  Britain,  and  membership  extends  through 
SO   countries.    Write   to    G3CED   or   W4WHN   for   details. 


Fig.  1  .  Location  of  Tashkent 
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Most  of  the  population  in  Osh  are  Uzbeks, 
though  the  towTi  belongs  to  Kyrghyzia.  Uzbeks 
are  eternal  agriculturists  and  strongly  Moslem, 
at  least  among  the  old  people.  Their  culture 
is  interesting;  I  could  write  a  book  about 
what  I  saw,  and  that  would  leave  no  space 
for  our  amateur  acti\ities. 

From  Osh  we  got  automobiles  and  carried 
ourselves  and  ull  loads  tlirough  the  moxmtains: 
3  passes  to  the  glacier  Oktiabrskv  near  T.rnin 
Peak,  aljout  200  miles  from  Osh.  We  were 
disturbed  when  we  found  tliat  there  were 
no  helicopters  in  Osh,  but  all  went  well  thanks 
to  the  very  adequate  automobiles  "Uralzis" 
which  took  us  to  the  Oktiabrsky  Glacier, 
about  12  miles  from  the  Peak.  There  at  an 
altitude  of  about  13,000  feet  above  sea  level 
we  built  a  base  camp.  Pamir  is  very  nmch  less 
pleasant  than  the  Caucasus.  There  is  no  grass, 
to  say  nothing  of  trees.  There  is  much  grey 
desert.  The  grey  becomes  white,  then  snow, 
snow,  and  more  snow  at  18-20,000  feet.  All 
of  mountaineering  consists  of  hard  work;  some- 
one has  said  that  alpinism  is  the  carr>dng  of 
big  loads  to  long  distances  at  high  altitudes, 
and  without  much  necessity  ....  The  aim  ol 
our  expedition  was  to  chmb  to  Lenin  Peak  at 
Pamir  (Fig.  2).  It  is  the  third  highest  moun- 
tain in  the  U.S.S.R. 

Otlier  than  tlie  main  team  of  climbers,  there 
were  the  serving  personnel— a  cook,  a  doctor, 
a  radioman  (me)  and  so  forth  ....  In  addi- 
tion there  was  one  YL  from  Kharkov,  the  offi- 
cial delegate  from  the  Sports  Society-but  more 
about  her  later.  The  various  Jobs  fitted  oddly 
on  some  of  us.  For  example,  Nicolai  the  cook, 
is  the  chief  scientist  of  the  Botanical  Insti- 
tute of  Kiev  .  .  .  When  I  asked  liim  \\hat 
he  had  in  common  with  cookery,  he  replied 
that  he  likes  very  much  to  eat  .  .  .  Although 
he  is  a  bachelor  and  had  never  cooked  much 


AFGHANISTAN 


PAKISTAN 


Fig.  2.  Area  of  DX-pedition 

before,  to  our  surprise  he  did  very  well— per- 
haps because  of  his  Hungarian  descent.  We 
complained  only  that  there  were  too  many 
peppers  in  the  meals! 

In  the  beginning,  tlie  Ukrainian  Federa- 
tion of  Alpinism  had  made  a  weighty  deci- 
sion in  preparing  for  this  trip:  don't  tnke  wom- 
en on  the  expedition.  They  figured  that  the 
work  would  be  too  hard  for  women.  Therefore 
it  was  with  considerable  consternation  that 
we  spotted  four  YLs  in  the  group  from 
Kharkov.  All  our  beggings  and  threats  did 
not  help,  and  we  had  to  take  them  with  us. 
The  fact  is  that  the  girls  were  plenty  strong, 
and  3  of  them  made  it  to  the  summit.  That 
is  pretty  good  if  you  take  into  account  the 
fact  that  there  are  only  10  women  in  the 
U.S.S.R.  (and  maybe  15-18  in  the  whole 
world)  who  have  climbed  higher  than  20,000 
feet  ....  The  fourth  YL,  Vaha,  had  a  lion's 
body  and  a  lamb's  soul,  and  helped  us  hi 
base  camp.  Usually  she  did  sometliing  in  the 
kitchen  with,  and  even  instead  of  Nicolai,  but 
when  my  voice  sounded  at  the  microphone,  she 


Cottage  we  stoyed  in 
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A  parasitic  reflector 

boi Hided  along  and  sat  beside  me  with  open 
mouth,  catching  rny  every  word. 

For  the  radio  installation,  I  built  a  box  from 
wood,  cov<  i(  (1  it  with  two  tents^  Incised  it 
with  guys,  and  installed  my  station  into  the 
"shack'\  There  \\  as  an  old  aii*craft  Tx  recon- 
structed and  completed  with  SSB  (813  in 
the  final),  the  receiver  was  the  RCA  AR-88, 
and  a  lioine  made  liigh  voltage  rectifier  unit. 
The  antenna  was  a  ground  plane  made  from 
aluminum  tubing  which  we  had  carried 
strapped  riglit  to  the  fusil  age  of  the  airplane. 
The  whole  station  was  powered  by  a  gaso- 
line motor  generator. 

I  had  never  touched  a  power  supply  like 
that  before,  and  therefore  fell  into  the  top 
of  delight  when  1  heard  it  working.  From 
time  to  time  I  had  to  repair  it-  I  do  not 
understand  anything  about  such  motors,  I 
separated  all  possible  parts  every  time  and  then 
put  them  together.  In  spite  of  some  extra 
parts  left  over  after  such  experiments,  the 
motor  was  always  working. 

Sometimes  the  equipment  went  bad,  but 
we  got  it  repaired  one  way  or  the  other.  My 
first  contact  was  with  UM8KAA  who  came  in 
5  and  9+,  Tlicii  a  5Z3  went  bad  from  vibra- 
tion suffered  in  travelling,  I  replaced  it  by  a 
few  gemianiimi  diodes,  but  lost  the  SSB  mode 
of  operation.  To  make  tilings  worse  I  could 
not  contact  Osh  during  the  first  days.  Well, 
finally  I  contacted  a  VU  who  called  a  UA3 
station  for  me,  and  that  ham  sent  a  telegiani 
to  our  base  in  Osh:  "we  need  a  5Z3— urgently". 
The  next  auto  caravan  carried  the  tube  to  me, 
and  I  finally  appeared  on  SSB*  The  boys  were 
very  happy,  and  I  gave  the  country  to  many 
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Reflecting  system  used  to  extend  our  range 

of  tlieiih  Unfortunately^,  conditions  were  bad. 
Nothing  was  heard  from  Westeni  Europe  for 
most  of  the  time.  And  only  6  hams  from 
the  U-S.A.  are  in  my  log  for  the  whole  two 
months.  Three  of  them  were  caught  the  last 
day  (all  W5s)  when  an  miexpected  opening 
occurred.  Operation  was  closed  by  lack  of 
time  at  mv  end. 

Instead  of  the  W's  coming  in  well  enough 
to  contact,  I  contacted  a  lot  of  Japanese 
hams,  Everv  day  I  heard  signals  from  the 
Pacific.  Lots  of  KR6,  KX6,  KM6,  etc.  But 
I  have  to  say  that  these  hams  seemed  to  be 
entirely  deaf.  Tliev  all  use  good  equipment 
(S-lines,  etc.)  and  all  the  time  chatted  be- 
tween themselves.  To  break  them  it  is  needed 
to  be  +10  db  over  S-9.  Sorr\\  l>nt  I  could 
not  put  in  such  a  signal  from  the  Pamir  Moun- 
tains- 

Tlie  operation  of  the  Japanese  was  very 
difl^erent.  They  were  very  kind,  sensitive,  and 
responsible  DXers.  And  desi^ite  their  low 
watts,  it  was  always  very  easy  to  contact  them. 
There  in  the  mountains  I  foimd  an  extremely 
low  noise  level,  and  that  helped* 

Anaateur  radio  had  occasion  to  help  us 
with  various  kinds  of  information-  At  one  time 
I  called  \\^2PTQMM  but  as  usual  he  did 
not  hear.  Then  Raju,  VU2NR  called  him  and 
said  "that  is  station  UB5UG/UJ8,  where  tv^o 
British  mountaineers  died/*  Immediatelv  1  cried 
out  "\\%o  died?  What  do  you  know  about 
British  mountaineers??!",  Raju  replied  that  he 
had  read  a  newspaper  today  and  knew  that 
VV.  Noys  and  R,  Smith  from  the  Anglo-So- 
viet expedition  had  died  on  tlie  ascent  (our 
expedition  was  about  50  miles  from  the  Brit- 
ish one  lead  b>^  Sir  John  Hunt,  They  were 
climbing  the  Peak  of  Communism**).  Our  fel- 
lows were  very  disturbed,  and  the  questions 
came  fast:  when,  how,  where?  But  Osh  could 
say  nothing;  tliey  had  not  heard  anytliing 
about  it!  We  all  spent  a  few  minutes  of  si- 
lence (which  is  onr  habit  in  such  cases ),  but 
that  helped  nothing*  Later  we  found  out  all 
about  it*  When  the  accident  happened.  Sir 
John  Hunt  flew  to  Dushambe  by  helicopter 
and  sent  a  telegram  to  England.  Poor  fellows: 


Formerly    Stalin   Peak,  hi. 
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they  triLsled  the  glacier  too  much  and  did  not 
take  sufficient  precaTiHon, 

After  a  few  days  of  building  the  caniji  we 
began  to  carry  food  and  equipment  along 
the  glacier  toward  the  Peak,  about  15  miles 
from  our  place,  over  a  pass.  The  hardest  work 
was  to  set  up  the  intermediate  camps,  but 
they  were  necessary  for  the  climbing.  I  car- 
ried a  50  pound  load  without  too  much  difli- 
culty. 

My  other  mountaineering  work  consisted  of 
setting  parasitic  reflectors  on  the  main  or  'Vul- 
ing**  summits  to  supply  an  UHF  contact  with 
the  peak  (Fig.  3).  The  reflectors  were  half- 
wave  bars  or  ground  planes  mounted  on 
wooden  poles.  The  experiment  was  successful 
from  tiie  point  of  view  of  radio,  but  negative 
from  the  mDuntaineering  one:  the  distance  to 
the  Peak  was  too  far  for  our  small  walkie- 
talldes,  but  the  QSO  was  FB  over  the  moun- 
tains for  less  distance. 

As  we  approached  the  border  region  I  had 
a  most  unpleasant  experience.  One  of  our  men 
had  accidentally  taken  widi  him  the  papers 
necessan^  for  our  people  to  come  through  tlie 
border  region  from  Osh.  It  was  neeessar\'  for 
us  to  get  the  papers  to  a  certain  point  by 
ANY  means.  This  point  was  35  miles  away, 
without  any  road  or  automobile  tiack.  What 
means  did  we  have?  Of  course,  only  our  feet. 
I  was  in  better  condition  than  the  other  fel- 
lows at  the  time,  so  on  an  early  morning  I 
took  these  papers  and  set  out  through  a  real 
grey  desert.  I  went  that  way  for  7  horns  with- 
out  rest.  On  my  way,  a  small  river  rushing 
into  the  valley  (12,000  feet  above  sea  level!) 
soon  disappeared.  There  remained  only  stones, 
stones,  and  the  horns  of  dead  wild  sheep. 
No  grass.  A  few  poor  flowers  (Edelweiss,  the 
flowers  of  love.  Hal),  which  I  put  into  my 
hat.  Because  of  wild  animals  there  (snow 
tigers,  bears,  and  wolves)  I  took  an  ice-axe 
with  me;  a  rifle  would  have  been  too  heavy, 
Tlu'ough  the  whole  miserable  journey  I  thought 
about  the  International  Ham^Hop  Club,  and 
about  our  being  able  to  meet  your  hams.  And 
this  pleasure  brought  a  great  calm  to  me 
and  the  time  passed  quickly.  Eventually  I 
came  upon  a  road,  and  stopped  a  big  auto- 
mobile driven  by  a  Kirghiz.  Because  of  my 
odd  red  beard,  burned  nose,  a  strange  hat 
with  flowers,  an  ice-axe,  and  watch  showing 
the  wrong  (viz.  Moscow)  time— and  my  sud- 
den appeal ance  near  the  State  Border,  he  was 
very  impressed.  Undoubtedly  I  was  a  spy  ,  .  , 
1  begged  him  to  stop  when  we  came  to  a 
river,  because  I  had  not  had  any  water  for 
7   hours    in    the    desert,    but    when    I    even 


The  rig  I  used 

moved  my  leg  sliglttly,  he  stood  on  the  accel- 
erator; it  was  important  for  him  to  prevent 
tliis  spy  from  jumping  out  on  tlie  way.  We  sUd 
from  the  mountain  pass  with  the  velocity 
of  a  falling  body.  Finally  he  stopped  before 
a  barricade  in  the  road,  and  a  soldier  widi 
a  gun  came  out  My  driver  started  to  dash 
from  the  car,  but  I  jumped  out  first,  shook 
the  hand  of  the  soldier,  showed  my  docu- 
ments  to  him,  and  told  my  story  in  a  few 
words.  The  soldier  was  very  glad  to  see  a 
mountaineer  and  lie  smiled  widely.  The  driver 
was  flabbergasted,  and  took  off  as  though 
a  demon  were  on  his  tail.  I  gave  the  papers 
to  the  proper  authorities,  and  managed  to 
grab  a  few  hours  of  sleep  ,  ,  .  My  walk 
back  through  the  long  desert  is  entirely  an- 
other story  again. 

I  stayed  in  the  base  camp  while  the  team 
climbed  the  Peak.  Though  I  felt  strong  enough 
to  climb  with  them  I  had  to  be  on  die  radio 
every  minute;  I  was  the  radioman.  My  corre- 
spondent in  Osh  was  a  Uzbek  YL,  Dina  with  a 
nice  voice.  When  tlie  team  returned  I  trans- 
mitted a  pile  of  telegrams  to  aH  tibe  loving 
gills,  wives,  and  relatives.  The  usual  text  was 
"all  our  love  and  kisses,  please  send  100  rubles 
to  Adler,  yours  ,  .  .  "  (Adler  is  a  resort  on  the 
Black  Sea)*  Dina  worked  without  dinner.  At 
last,  all  was  finished  OK,  At  the  foot  of  the 
mountain  w^e  loaded  4  automobiles  and  left 
for  Osh* 

We  came  to  Osh  dusty  and  tired.  We  dove 
into  showers  the  first  thing.  You  can  imagine 
our  pleasure  to  wash  with  hot  water  after  two 
months  of  washing  in  ice  (and  I  do  mean 
ice!)  cold  water.  Our  faces  were  burned,  and 
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The  start  to  the  peak.  YL  Alia 

because  of  tliis  we  liacl  worn  beards.  When  the 
gang  appeared  in  a  restaurant  in  the  evern'ng, 
the  waiters  did  not  come  by  for  a  long  time, 
and  tlie  otlier  clients  pulled  tlieir  women  close 
to  them.  That  was  a  very  pleasant  part>'*  We 
invited  Dina  and  her  girl  friend  to  take  part 
in  it  with  us. 

Aeroplanes  took  us  to  hot  Tashkent  agam. 
We  liked  Osh  very  much,  Osh  has  a  new  good 
center-,  broad  clean  green  boulevards,  parks, 
lake,  and  good  public  transport.  We  were  im- 
pressed by  the  old  towTi  too^  tliough  it  is  small, 
because  none  of  us  had  seen  it  before.  I  saw 
that  the  life  of  the  Asians  had  been  greatly 
changed  lor  the  better  since  the  Revolution. 
The  only  question  is:  lias  it  been  done  by 
Communism  or  by  civih'zation  generaUy?  1 
think  the  former.  To  solve  it 
would  have  to  travel  through 
Afghanistan,  and  compare. 

We  left  Tashkent  the  same  day,  I  visited 
llie  club  and  gave  QSL  cards.  On  the  TU-104 
to  Moscow  I  heard  English  speech  and  met 
some  Americans  from  tlie  state  of  Wisconsin  < 
They  were  14-16  years  old  and  very  charming. 
They  seriously  declared  that  they  weuld  caU 
me  from  theii'  school  ham  station;  but  I  did 
not  have  the  heart  to  disenchant  them  with 
explanations  about  propagation.  Our  own  fel- 
lows asked  me  to  translate  "is  tliere  black  bread 
in  America?",  and  the  American  girl  asked 
whether  or  not  any  of  us  had  ever  been  in 
Michigan  or  California,  My  friends  and  I 
laughed  very  much,  because  it  was  like  asking 
'*have  you  ever  been  on  the  moon?" 

So  ,  ,  .  the  expedition  was  over,  and  we  re- 
turned safe  with  a  score  of  about  400  contacts, 
of  all  modes^  with  approximately  50  coun- 
tries. But  the  main  thing  was  that  we  all  had 
a  tremendous  time- 

.  .  .  UB5UG 

Many    thanks   to    W6THN/1    for   helping    to    whip    this 
story  into  shape* 
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As  every  Ham  knows,  tlie  antenna  is  the 
making  of  your  rig.  No  matter  how  much  in- 
put power  you  are  running  to  the  final,  unless 
you  can  transfei'  most  of  the  energy  in  the 
output  to  the  aiitennii,  a  mediocre  signal  will 
he  put  on  the  aii\  Some  means  is  needed  to 
deteimine  whether  or  not  the  antemia  is  doing 
its  jcjb.  Many  comniercially  built  power  and 
standing  wa\e  lutio  meters  are  on  the  mar- 
ket today,  but  why  buy  one  of  these  when  you 
probably  liave  all  the  parts  you  need  to  build 
one  in  the  old  junkbox? 

All  power/'^SWR  meters  are  basically  the 
same  in  that  they  sample  a  portion  of  the  for- 
ward voltage  on  the  transmission  line  which 
can  be  used  to  give  an  indication  of  power, 
and  also  sample  a  portion  of  tlie  reflected 
voltage  which  is  coinpared  to  the  forward 
voltage  to  obtain  a  standing  wave  ratio*  This 
autlior  built  iiis  ovvti  power/S\\  H  meter  using 
parts  from  the  Junkbox,  and  bought  only  a 
miniljox  to  build  it  in   (even  this  would  not 
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Fig.  1 .  Schematic  of  the  Junk-Box  SWR-Power 

Meter. 


have  been  necessary  if  I  !iad  not  wanted  to 
dress  it  up  a  little).  The  meter  has  three 
positions  for  reading  power—a  10  watt  posi- 
tion, a  100  watt  position,  and  a  1000  watt 
position— and  one  position  for  reading  the 
SWR. 

To  sample  the  rf  the  coupling  is  made  by  in- 
serting an  insulated  piece  of  hookup  wire 
about  12  inches  long  between  the  braided 
shield  and  the  iimer  conductor  of  the  coax 
cable,  and  bringing  it  on  I  tlic  opposite  end. 
Each  end  of  the  hookup  wire  is  then  connect- 
ed to  the  proper  terminals  on  switch  S-L  To 
insert  tlie  hookup  wire  in  the  coax  cable,  re- 
move the  outer  cover  from  the  coax  cable  and 
push  the  braid  together  from  the  two  ends* 
This  will  cause  it  to  pull  out  and  loosen.  After 
the  wire  has  been  inserted  it  can  be  pulled 
tight  again  and  smootlied  out.  All  other  com- 
ponents are  connected  as  shown  on  tlie  dia- 
gram, with  the  layout  depending  upon  what 
it  is  to  be  assembled  on. 

As  can  be  seen  from  the  diagram,  with 
switch  S2  in  the  number  one  position,  the 
upper  side  of  R2  is  connected  to  the  rectified 
rf  voltage  tlnough  S2A1,  and  the  center  tap 
of  R2  is  connected  to  the  high  side  (plus  side) 
of  the  meter  tlirough  S2BL  Likewise,  R3  is 
coraiected  when  S 2  is  hi  the  number  two  posi- 
tion^ R4  is  connected  in  the  same  manner 
when  the  switch  is  in  its  third  position,  and 
R-5  when  it  is  in  the  number  four  position. 
Switch  SI  has  only  two  positions,  one  to  switch 
in  the  forward  (fwd)  voltage  for  a  reading,  and 
the  other  to  switch  in  the  reflected  (ref)  volt- 
age. Only  the  forward  position  is  used  when 
reading  power,  wlrile  both  positions  are  used 
M  determining  the  SWR,  as  will  be  explained 
later* 
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the 


Swan  350 


LINEAR  AMPLIFIER 


nr+ 


TRANSCEIVER 


Answering  the  need  for  a  good  quality  linear  in  the  medium 
price  field,  Swan  has  developed  the  Mark  I.  2000  watts  PEP 
input,  two  3-4002  Triodes  and  the  usual  Swan  reliability 
make  the  Mark  I  a  perfect  partner  for  the  Swan  350. 


the   Mark    I    $425      Less  tubes 

68      Parr  3-400Z  Triodes 

$493      Including  tubes 


the  Swan  350    $395 


ANOTHER  WIIMNING    PAIR 


HENRY  RADIO  and  SWAN,  two  leaders  in  the  field,  are  dedi- 
cated to  designing,  producing  and  distributing  the  finest 
equipment  available.  For  38  years  the  Henry  family  has  been 
involved  in  using  and  selling  shortwave  apparatus.  For 
personal  attention  to  your  communications  needs  or  prob- 
lems, please  call,  write,  or  come  in. 


TED  HENRY 

W6UOU 


BOB  HENRY 

WOARA 


WALT  HENRY 

W6NRV 


6%    FINANCE   CHARGE   •    10%    DOWN   OR  TRADE-IN   DOWN 
•   NO   FINANCE   CHARGE  IF  PAID  IN   90  DAYS  GOOD 
RECONDITIONED   APPARATUS.    Nearly   all    mokes   and   models. 
Big   sovingsl    15   day   trial    —   90   day   warranty.   90   day  full 
trade   bock   on    new   apparatus.  Write   for   bulletin. 


CAIL   DIRECT   .    .   .    USE   AREA   CODE 

Butler  1,  Missouri  816   679-3127 

11240  W.  Olympic,  Los  Angeles,  Calif.  213   477-6701 
931  N.  Euclid,  Anaheim,  Calif.  714  772-9200 

431  E.  Green  St.,  Pasadena,  Calif.        213  684-0861 
6116  N.  27th  Ave.,  Phoenix,  Ariz.      602  AM  4-3895 


^'WorWs   largest  Disirlhutors  of  Shori   Wave  Receivers** 
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The  parts  listed  on  die  schematic  diagram 
are  the  ones  I  used  because  tiiey  happened  to 
be  available  in  the  junkbox.  However,  tbe 
value  of  the  components  used  are  not  too  criti- 
cal^ and  can  easily  be  substituted  if  not  avail- 
able. For  example,  potentiometer  Rl  may  be 
of  any  value  from  about  250  ohms  to  about 
2500  ohms.  I  Just  liappened  to  have  a  500 
ohm  pot,  so  thats  what  I  used,  R2,  R3,  R4, 
and  R5  may  be  of  values  from  100k  ohms  up 
to  500k  ohms,  and  too,  each  one  can  be  of  a 
different  value  within  this  range  as  they  are 
all  used  individually  and  have  no  interaction 
in  the  circuit.  However,  I  u  ould  not  use  a  pot 
lower  than  100k  ohms  because  of  possible 
damage  to  the  meter^  and  I  would  not  use  one 
higher  than  500k  ohms  because  the  higher  val- 
ue makes  the  tuning  too  criticak  The  capaci- 
tor CI  need  not  necessarily  be  a  .005  but 
should  be  something  close  to  this  value  at 
1000  vv\^dc  or  higher.  The  diode  Dl  could 
be  a  1N48,  1N60,  1N64,  1N66,  or  some  other 
type  and  work  equally  well.  Since  I  had  a 
1N34  on  hand  that  is  what  I  used.  The  meter 
Ml  too,  might  be  substituted  with  a  micro- 
ammeter  of  some  value  (although  a  shunt 
might  be  needed)  or  with  anodier  milham- 
meter  of  a  different  range  such  as  an  0-3  ma 
or  an  0-10  ma  (however,  it  might  not  be 
possible  to  get  a  full  scale  deflection  on  a 
larger  meter) .  As  for  the  switches,  it  makes 
no  difference  what  type  is  used  so  long  as  they 
serve  the  purpose,  SI  is  a  double  pole  two 
position  switch  which  could  be  a  rotary  switch 
or  possibly  two  spdt  ganged.  S2  is  a  double 
pole  four  position  switch  wliich  could  also  be 
a  single  rotary  switch  or  two  sp4t  ganged 
switches,  or  anotlier  combination  that  would 
do  the  job.  The  Amphenol  83IR  connectors 
are  needed,  but  not  absolutely  necessary  if  you 
have  some  other  means  of  connecting  the 
input  and  output  that  will  suflBce,  The  six  inch 
length  of  RG  8/U  coaxial  cable  could  be  as 
long  as  tweh  e  inches  more  or  less  if  desired, 
but  a  six  inch  length  should  do  fine.  Also,  the 
coax  cable  could  be  RG  11/U  if  a  72  ohm 
impedance  is  prefeired. 

Now,  I  believe  most  anybody  who  has  been 
a  Ham  for  only  a  short  time  will  have  accu- 
mulated enough  in  the  junkbox  to  find  most  of 
the  parts  they  will  need,  especially  since  the 
values  are  no  more  critical,  and  aDow  for  a 
lot  of  deviation  from  tlie  author's  own  con- 
struction , 

It  might  be  a  good  idea  now  to  explain 
how  to  set  tbe  meter  up  lor  use-  To  cali- 
brate for  SWR  readings,  set  the  fwd-ref 
switch  to  the  fwd  position  and  the 
power/SWR   switch    to    tbe   power  position. 


Next,  connect  tlia  transmitter  to  the  input 
jack  and  connect  the  output  to  a  suitable 
dummy  load  if  available;  if  not,  you  may  use 
your  antenna,  although  its  impedance  might 
not  be  an  exact  known  value  which  means 
your  reading  would  probably  be  a  htde  less 
accurate  than  if  a  dimiiny  load  were  used 
(however,  it  would  still  be  accurate  enough 
for  a  reference  )•  Next^  load  the  transmitter 
into  die  dummy  load  and  adjust  the  SWR 
sensiti\itv  control  R5  for  fuU  deflection  on  the 
meter.  Then  switch  the  fwd-ref  switch  to  the 
ref  position.  If  the  input  and  output  connec- 
tions have  not  been  connected  in  reverse  you 
should  now  get  a  lower  reading  on  the  meter, 
Rl  should  now  be  adjusted  to  give  a  minimum 
reading  on  tlie  meter  (the  meter  \^ill  probably 
dip,  and  this  is  where  you  want  to  leave  it). 
When  diis  has  been  done  the  meter  is  cali- 
bra  ted  for  reading  SWR,  and  Rl  should  not  be 
adjusted  again. 

To  use  the  meter  for  reading  SWR,  switch 
the  fwd-ref  switch  to  the  fwd  position  and 
the  power/S\\"R  switch  to  SWR,  \Vith  the 
meter  connected  in  the  hue  between  the  trans- 
mitter and  the  antenna,  turn  the  transmitter 
on  and  adjust  the  SWR  sensitivity  control  R5 
for  full  scale  deflection,  then  switch  the  fwd- 
ref  switch  to  the  ref  position  and  take  a  read- 
ing. The  SWR  can  then  be  calculated  from 

ipwd  -|-  ref 
the  formula  SWR  =77-^ — f — 7*  Assuming  that 

^rwd  —  ^ret 

the  meter  used  is  an  0-1  ma  meter,  then  a  full 
scale  deflection  would  be  1  ma  or  1000  micro- 
amps,  and  further  assuming  that  in  the  ref 
position  you  read  200  microamps  on  the 
meter,  then  the  SWR  would  be  calculated  as 
follows: 


SWR  = 


SWR  = 


^f  wd  +  ^ref 
^fwd  —  ^ref 

1000  +  200 
1000  -  200 


1  ^^00 
SWR  =  =1.5- 1 

800 


It  might  be  pointed  out  here  tliat  if  a  full 
scale  reading  cannot  be  obtained  after  adjust- 
ing R5,  then  adjust  for  a  half  scale  or  thiee- 
quarter  scale  reading  and  stiU  use  the  same 
formula  which  wiU  give  a  relative  indication 
of  the  SWR  which  will  be  fairly  close. 

To  calibrate  for  power,  still  using  the  dum- 
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my  load,  set  the  fwd-ref  switch  to  fwd  and 
the  power/SWR  switch  to  the  10  watt  posi- 
tion* Using  a  voltmeter  with  an  rf  probe, 
load  the  transmitter  until  vou  read  22  or  23 
volts,  then  adjust  R2  for  a  full  scale  deflec- 
tion on  the  power  meter.  Using  the  E^/R  for- 
mula you  will  find  that  with  a  full  scale  read- 
ing you  are  very  close  to  10  watts.  If  other 
than  a  50  ohm  dummy  load  is  used  then  the 
amount  of  voltage  needed  for  a  10  watt  load 
can  be  determined  depending  on  the  imped- 
ance of  the  load  being  used  by  referring  to 
Olini's  law. 

The  100  watt  position  is  caUbrated  by 
switching  the  power/SWR  switch  to  that 
position  and  the  fwd-ref  switch  to  fwd,  and 
loading  the  transmitter  until  70  or  71  volts 
can  be  read  on  the  voltmeter.  Then  adjust 
R3  for  a  fuU  scale  reading.  In  the  100  watt 
position  an  rf  ammeter  can  be  used  instead  of  a 
voltmeter,  in  which  case  a  reading  of  about 
1*35  amps  would  be  needed,  calculated  from 
the  I^R  formula.  Again,  these  readings  are 
based  on  a  50  ohm  load,  and  if  a  load  of  some 
other  impedance  is  used,  readings  may  easily 
be  calculated  by  using  either  the  E*/R  or  the 
PR  formula.  I  might  add  that  the  rf  ammeter 
could  hardly  be  used  in  calibrating  the  10 
watt  position  as  tlie  current  would  be  too  low 
for  any  sort  of  an  accurate  reading- 

To  calibrate  the  1000  watt  position  the  same 
procedure  is  used  as  for  the  10  and  100  watt 
positions-  S^'tatch  to  the  1000  watt  position  on 
the  power/SWR  switch,  and  to  the  fwd  posi- 
tion on  tire  fwd-ref  switch,  lioad  the  trans- 
mitter until  you  read  between  220  and  225 
volts  on  the  voltmeter  or  about  4.5  amps  on 
the  rf  ammeter  if  it  is  being  used.  Next  ad- 
just R4  for  a  fuU  scale  reading.  Once  this  has 
been  done,  all  the  power  reading  positions 
are  calibrated  and  need  not  be  bothered  again. 
To  read  power  all  you  have  to  do  is  switch  to 
the  desired  position  and  vdth  the  fwd-ref 
switch  in  the  fwd  position,  read  directly  from 
the  meter  which  can  be  laid  out  in  divisions 
to  suit  yourself - 

The  question  miglit  arise  as  to  how  you  can 
calibrate  the  100  watt  position  when  your  out- 
put is  only  50  watts,  75  watts^  etc.,  or,  how 
can  you  caHbrate  the  1000  watt  position  when 


your  output  is  only  150  watts,  300  watts,  500 
watts,  and  etc.?  Here  you  have  two  alterna- 
tives • 

First,  since  this  meter  is  to  be  used  with 
your  own  rig,  you  can  calibrate  it  to  match 
your  bansmitter.  If  your  output  is  50  watts, 
then  instead  of  calibrating  the  meter  for  100 
watts,  simply  calibrate  it  for  50  watts  at  full 
scale  deflection,  or  if  your  transmitter  output 
is  300  watts,  then  calibrate  for  300  watts  full 
scale  instead  of  1000  watts.  The  voltage  and 
cmTcnt  values  for  any  given  power  can  be 
calculated  from  Olim's  law  and  the  power  me- 
ter calibrated  in  any  position  to  read  a  de- 
sired power  at  full  scale. 

The  second  alternative  would  be  to  marlc 
the  meter  oflF  in  equal  divisions  of  10,  5,  or 
whatever  you  choose.  If  you  have  a  transmitter 
capable  of  delivering  75  watts,  figure  the  volt- 
age or  current  necessary  in  order  to  have  a  75 
watt  output  and  load  your  transmitter  until 
you  have  reached  this  amount.  Next  adjust 
the  pot  R3  for  three-quarter  scale  reading  on 
the  power  meter  in  the  100  watt  position  and 
you  now  have  this  position  calibrated  for  read- 
ing 100  watts  full  scale  or  75  watts  at  three- 
quarter  full  scale,  or  50  watts  at  one-half  full 
scale,  and  etc.  The  10  watt  and  1000  watt 
positions  can  be  caHbrated  in  the  same  man- 
ner if  the  need  arises. 

As  you  might  have  already  seen,  in  build- 
ing the  meter  )^ou  could  eliminate  any  of  the 
power  reading  positions  you  do  not  need.  If 
you  wanted  only  one  position  for  reading  pow- 
er, then  the  other  two  could  be  left  out  of  the 
meter  completely,  and  the  one  position  cali- 
brated to  meet  your  needs. 

Once  all  cahbrations  have  been  made,  the 
only  control  that  should  ever  be  adjusted  is 
the  SWR  sensitivity  control  R5,  With  a  Httle 
practice  you  will  soon  be  able  to  get  a  relative 
indication  of  the  SWR  simply  by  s\\itching 
the  meter  instead  of  using  the  form\ila.  Tlie 
more  it  is  used  with  different  antennas,  you 
can  begin  to  marlc  off  indications  on  the  meter 
for  permanent  readings.  If  calibrated  and  used 
correctly,  you  can  get  fairly  accuiate  readings 
of  power  and  SWR  with  this  inexpensive  little 
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HAM   RTTY 

This  is  the  most  complete  book  on  the  subject. 
Written  for  the  beginning  TT'er  as  welf  as  the 
expert.  Pictures  and  descriptions  of  all  popular 
machines,  where  to  get  them^   how  much,  etc, 
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Wayne   Green   W2NSD 


The 

Design  Industries 

Diplomat 


For  a  lung  liine  T  have  been  making  do  with 
an  ordinary  office  desk  for  my  operating  posi- 
tion. This  is  OK,  I  suppose,  but  now  that  Ive 
invested  in  one  of  the  Design  Industries  Diplo- 
rnat  operating  desks  I  sure  do  appreciate  the 
improvement. 

The  Design  Industries  desk  is  slanted  at  the 
rear  so  your  cf|nipinent  is  directly  facing  you 
\\hen  you  operate,  thusly  making  all  dials  and 
knobs  easily  readable.  When  I  had  the  rig  on 
the  fiat  desk  I  had  to  lean  over  and  squint  to 
see  what  frequency  I  was  tuning,  now  its 
right  there  at  me. 

Ive  been  looking  for  some  time  for  an  op- 
erating desk  that  was  well  enough  made  so  it 
would  fit  in  my  library  and  not  look  like  a 
work  bench.  This  unit  serves  as  both  an  op- 
erating disk  and  a  working  desk,  plus  being  a 
well  made  piece  of  furniture  which  has  greatly 
improved  the  looks  of  the  whole  room.  It  has 
two  good  sized  drawers  which  run  smoothly 
on  nylon  wheels  plus  a  small  middle  pencil 
drawer.  The  overall  length  of  the  desk  is  60*\ 
tilt-  width  of  the  slanted  part  is  13"  and  the 
flat  part  is  15".  There  is  a  cable  trough  along 
the  buck  edge  for  interconnecting  wires  to 
keep  things  neat. 

All  in  all  it  is  a  nice  piece  of  workmanship 
and  Design  Industries  is  to  be  congratulated 
for  making  .something  beautiful  and  useful 
available  to  m  for  such  a  reasonable  price 
($1.39.95).  I  su-spect  that  a  good  many  hams 
who  are  proud  of  their  stations  will  be  getting 
Ihcic  desks.  ,  .  .  W2NSD 
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AMATEUR  TELEVISION  is  the  EXCITING  NEW  FRONTIER 
GO  ON  THE  AIR  NOW  WITH  A  VANGUARD  TV  CAMERA 


Model  400  for  TV  channels  2-6  (closed 

circuit) 
Model    440   for   ATV   436-450   mcs. 


Only  $149.95 
le$s  vidicon 
and  lens. 


25    mm*    FL9    normal    angle    lens    In    focusing    "C"    mount 
$18.95 


Other    lens    available    from    $15 
Fl,4  ZOOM   (ens. 


to    $250    for    our    fantastic 


Complete    description    in   our  catalog   for   10^. 


Vidicon  tubes: 

7033 

7735A 

Grade  A 

$85.00 

$100.00 

Gfade  B+ 

$75.00 

$  90.00 

Grade  8 

$60.00 

$  75.00 

$149.95 


Grade  C  Our  choice  of  any  type  1"  vidicon,  new  or  used — 
guaranteed  to  gi^re  satisfactory  service  for  amateur 
use.    $35.00 


The  VANGUARD  Modefs  400  and  440  ore  focfory  assembled  with  frhe  same  precision  as  our  indus- 
friol  comeras  now  in  continuous  duty  throughout  the  U.S.  Complete  with  setf-contoined  synchfontz- 
ing  generators^  4  mc,  video  ampliliers,  power  supply,  tripod  base  plate  and  low  power  TV  transmitter 
which  can  eosily  be  increased  with  simple  linear  omprifiers.  Illumination  can  be  as  low  as  1  foot-candle 
when  using  our  vidicon  and  lens.  Picture  shorpness  is  guaranteed  to  be  equal  to  the  best  capobrlities 
of  any  standard  525  line  TV  receiver.  Modular  construction  and  printed  circuits  permit  quick  replace* 
ment  and  servicing  of  major  circuits.  Weighs  1 1   lbs, — meosures  approx.  8"  x  6''  x  6'\ 

Crystal  controlled  horizontol  scan  availabfe  on  either  model  for  only  $20.00  mare.  Add  the  suffix  X 
to  model  number. 

Building  your  own  TV  camero?  Our  complete  line  of  tested  circuit  modules  and  deflection  yokes  wi 
save  you  much  time  and  money.  Fully  described  in  our  catalog  for  lOf  coin  or  stomps. 


(11.95  up 


VAN6UARD 


TRANSISTORIZED   CONVERTERS 

New  series  300  mth  3  VRF-UHF  transistors,  crystaJ-con- 
trolled  oscillator,  tuned  R.F.  stage  and  low  nobe  mixer. 
One  microvolt  sensitivity.  More  than  30  high  quality  parts 
carefully  assembled  and  tested.  Measure  only  3''  x  2J^"  x 
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in  the  following  models; 

Model 

Input  mc. 

Outptft  me. 

Prlcfl 

2M 

rsoo  D 

1  300-E 
1  300-F 
1300  Q 

144448 
144-145 
144  146 
144- 148 

5054 
.6  1.6 
28-30 
14-18 

$12.95  ppd. 
$12.95  ppd. 
$12.95  ppd. 
$12-95  ppd. 

6M 

f300'B 
300  C 
(3D0-J 

50^51 
50-54 
50-52 

.6  1.6 
14-18 
28-30 

$12.95  ppd. 
$12.95  ppd. 
$12.95  ppd. 

20M 

300 -a 

14,0-14.35 

L0-L35 

$1L95  ppd. 

CB 

300-A 

26,965-27.255 

L01.29 

$1L95  ppd. 

wwv 

300  H 

5.0 

1.0 

$11.95  ppd. 

Intl. 

300-1 

9,0-10.0 

.6-1.6 

$11.95  ppd. 

CHU 
CHU 

300 -K 
3001 

7.3 
3*35 

LO 
LO 

$11.95  ppd, 
$11.95  ppd. 

Marine 

300-M 

2-3 

.6-1.6 

$11.95  ppd. 

Aircraft 

/300  N4 
I  300 -NS 

12M22 
122  123 

•6  1.6 
.61. 6 

$13.95  ppd. 
$13.95  ppd. 

.^                Fire,  Pol 
S                  etc. 

*^®    300  P 

155-156 

.6-1.6 

$13.95  ppd. 

2**,  Operate  at  12  volts  DC  4-5  ma*  All  above  converters 
are  supplied  wfth  Motorola  type  connectors.  For  two 
SO-239   connectors  instead,   add   75c. 


Nuviitor  converters  available  iioni  $10.  Circuit  modules  and  government  iiurplus  equipjuent  also  available.  IScnd   10^ 
coin  or  stamps  for  complete   catalog- 

For  prompt  shipment  please  include  postal  money  order  or  cashier's  check.  COD*s  must  include  20%  deposit. 
New  York  City  residents  add  5%  sales  lax.  New  York  State  residents  add  2%  sales  ia.x.  Include  sufficient  post- 
age for  all   items  except  converters  and  circuit   modules  which   are  postpaid. 


VANGUARD  LABS 


Depf.  H-10 

190-48  99fh  Avenue 

Hollis,  N.Y.  11423 


OCTOBER  I96S 
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Joseph  Gaudet   KICLM 
61    Adele  Avenue 
Haverhill,    Massachusetts 


Ham  Cross  Word 


Across 

33. 

Not  ^^inners 

36. 

LC  circnit 

1,  Versatile  hani  meter 

37. 

Sack 

5.  Measitring  instruments 

38. 

Eats 

10.  Reiatiuii  between  numbers 

40. 

State  in  \\'5 

12-  To  snit 

41. 

Obscure 

13.  Tibet  land 

43. 

Switch  handle 

14,  Variable  resistor 

44. 

150 

15.  Self 

45. 

Animal  park 

1(1  Power 

46. 

Ham  record 

17.  Used  with  a  bolt 

48. 

Concerning 

19.  Points  of  miaimuni  voltage 

49. 

Type  of  poetic  foot 

2L  Wooden  pin 

51. 

Senior  optrator 

22,  Day  of  the  week 

53. 

Region  in  OE 

24*   Pronoun 

54. 

Receiver  control 

25.  \\'hat  an  overheated  xfmr  can  do 

26.  Control 

Down 

2«.  Head  coverings 

29.  Malt  beer 

1. 

What's  in  a  tube 

30.  The  OM's  XYL 

2 

Teletype 

31.  Printing  measure 

3. 

Wheel 

50 
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Concentrate  on  20  meters  -  *  •  the 
best  DX  band  today.  Use  a  Mosley 
full- size  A-203-C  wide  spaced, 
qammo  matched^  20  meter  beam* 
Features;  VSWR  L5/1  or  better. 
Rated  for  full  power*  Assembled 
weight  40  lbs.  Turning  radius  22 
feet. 

Exclusive  Mosley  element  design 
virtually  eliminates  element  flutter 
and    boom   vibration, 

4.  Half  way  from  KP4  to  WI 

5.  Measure  of  resistance 

6.  Oscillator 

7.  Preposition 

8.  Officials  in  TA 

9.  Rule 

10.  Rave 

11,  Follower 

12*  Fermented  drink 

18.  G  lands  coffee  break 

20.  Owed 

21.  Place 

23.  Handy  during  a  contest 

25.  Transistor  electrodes 

27.  W4  state 

28.  Division  of  time 

30.  Self-cotitained  replacement  unit 

31.  Race  track  vernacular 

32.  Writing  fluid 

33.  Well  known  ham  distributor 

34.  Polish 

35.  Thin 

36.  Silent 

37.  Members  of  loAR 
39.  Leave  alone 

41,  Inductor 

42,  Dullard 

45.  I  have  traffic  (Z  sigs.) 

47,  Harmonic  chaser 

50,  Title  for  OM 

52.  Half  an  em 

Answer   hidden    on    page    120, 


The  Mosley  ''Quality  of  Excel- 
lence" has  become  a  standard 
in  the  industry.  Available  to 
you  are  a  wide  variety  of  an- 
tennas from  which  to  choose, 
plus  antennas  custom  made  to 
order.  Let  Mosley  know  your 
antenna  needs. 


Q^c^mucA.  ^nc 


4610   N.   LINDBERGH   BLVD.,  BRIDGETON,   MO.  63044 


^%  SIX  METER 
2  KWPEP  LINEAR 


* 


MODEL   TLA-2050 

Only  6  watts  of  drive  required 
Uses  four  4X  1  50's  (  1   KW  on  CW) 
Built-in  solid  state  power  supply 
Desk  or  rack  mount 
Covers  50-54  mc  with  no  tuning 

ONLY  $495.00 
TELCO 

575  Technology  Square 
Cambridge,  Mass.  02139 
Phone  617-491-4050 


OCTOBER  1965 
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Roy  Pafenberg  W4WKM 
3 1  6    Stratford   Avenue 
Fairfax,    Virginia 


Automating  The 


Two-Tone  Test 


The  quality  of  your  sideband  signal  is  very 
much  dependent  on  tlie  proper  adjustment 
and  operation  of  your  transjiiitter.  Even  the 
best  equipment  is  capable  of  generating  spuri- 
ous output  frequencies  and  interference  if  im- 
properly adjusted.  By  far  the  best  way  of 
insuring  the  quality  of  your  radiated  signal  is 
the  use  of  a  monitor  oscilloscope.  Preferred 
practice  is  to  use  the  scope  in  conjuction  with 
an  audio  oscillator  and  injected  carrier  (or  two 
audio  oscillators)  for  initial  adjustments  and 
for  routine  maintenance  checks.  Following 
these  tests,  the  scope  should  be  used  to  con- 
tinuously monitor  die  transmitter  output,  using 
either  bow-tie  or  envelope  displays.  The  econ- 
omical availability  of  specialized  oscilloscopes, 
such  as  the  Heath  HO- 10  Monitor  Scope, 
malces  it  a  simple  matter  to  meet  these  re- 
quirements. To  further  simplify  the  procedure, 
the  Iltiitli  IIO-IO  contains  two  audio  oscilla- 
tors for  making  two- tone  tests. 

However,  even  those  amateurs  who  ov^nn 
the  requisite  equipment  conduct  the  two-tone 
tests  all  too  seldom.  Why?  First,  you  must 
unplug  the  mike  and  patch  in  the  audio  tone 
or  tones.  Then  you  must  disconnect  the  anten- 
na from  the  transmitter  and  connect  the  dum- 
my load.  Now  you  are  ready  for  the  tests  and^ 
after  adjustments  are  completed,  you  must 
perform  the  steps  in  reverse.  Then,  if  tilings 
look  different  into  the  antenna,  perhaps  it 
would  be  best  to  go  back  and  refine  the 
adjustments.  At  tliis  stage,  you  say  the  heck 
with  it,  it's  close  anyway,  and  you  go  on  the 
air.  Future  tt^sts  arc  postponed  simply  because 
of  the  inconxenience  of  making  the  two-tone 
test  set-up. 


The  problem  has  been  stated;  now  for  the 
answer.  This  article  describes  a  method  of 
automating  the  two-tone  test.  Wbilo  specifical- 
ly applicable  to  tlie  Heath  HO- 10  Monitor 
Scope,  it  ma>'  be  revised  to  suit  other  equip- 
mentSj  including  home-brew.  In  this  control 
system,  a  control  voltage  jack  is  installed  on 
the  back  of  the  HO-10.  When  the  TONE 
GEN  switch  on  the  HO- 10  Monitor  Scope  is 
switclird  to  either  tlie  1  kc  or  2  TONE  posi- 
tion, an  external  relay  switches  out  the  micro- 
phone and  coimects  the  tone  output  from  the 
HO- 10  to  the  input  of  tlie  transmitter.  In 
addition,  another  set  of  relay  contacts  may  be 
used  to  switch  the  output  of  the  transmitter 
from  the  antenna  to  the  dummv  load*  This 
antenna  switching  circuit,  using  a  coaxial  re- 
lay, is  entirely  conventional  and  will  not  be 
descril)cd. 

Circtiitry  of  this  control  s\  stem  is  shov^m  in 
Fig.  L  Modification  of  the  HO- 10  is  minor 
and  consists  of  the  histallation  of  one  phono 
jackj  one  resistor  and  the  changing  of  a  second 
resistor.  Install  a  tie  point  under  the  power 
transformer  mounting  screw  and  install  the 
phono  jack  as  shown.  \Mre  the  new  resistor 
as  shown  in  the  schematic.  Note  diat  resistor 
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55  Types  of  Air- Wound  Inductors  with  exclusive  "D"  Shaped  support  rods. 
Internal  material  hang-over  in  the  electrical  field  is  minimized  for  lower  loss  of 
energy  and  higher  "Q"  characteristics. 
Complete  Sfzes:  Diameters  H''  to  3'';  lengths  T'  to  10", 


Write  for  Bulletin  CP400L 


FROM  YOUR  DISTRIBUTOR  ONLY. 


For  Finger-tip.  Multiple  Load,   RJ,  Power  Selection— No  disconnecting  or 
reconnecting  balky  Coax  fittings.  Safe,  Accurate, 

3  MODELS  PRICE 

PS750-SJngle  Pole,  5  Position .....,, 49.95 

PS751— Two  Pole,  Two  Position 8.95 

PS752— Single  Pole,  2  Position , ,._._. 8,45 

Features:  Heavy  Switching  Elements  *   Compact  Designs   •   Knob  and  Plate 
included  •  Maximum  Ratings  •  Attractive  Colors  •  Solid  Quality 

•  Write  for  Bulletin  CP  1002.  •  FROM  YOUR  DISTRIBUTOR  ONLY. 
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POLYPHASE  INSTRUMENT  COMPANY 

COMMERCIAL  PRODUCTS  DIVISION  /  BRIDGEPORT,  PENNSYLVANtA 

Ask  your  Distributor  for  PIC  Components,  quality-engineered  since  1948 


R41  must  be  changed  to  a  15,000  ohm,  2 
watt  unit. 

The  control  relay  and  the  required  con- 
nectors are  mounted  in  a  Bud  CU-2103-A 
Miniliox  which  measures  4"  x  2Ji''  x  EJi". 
The  audio  connectors  may  be  of  any  ty^e  you 
desire  although  the  t>pes  specified  are  com- 
pact and  allow  push-to-talk  circuitry  to  be 
carried  through  the  control  unit.  The  relay 
shown  in  the  photograph  is  a  suiplus  unit. 
Those  without  well  stocked  junk  boxes  may 
use  a  Potter  and  Brumfield  type  LMll.  Use 
shielded  leads  for  the  wiring,  A  hi-fi  phono 
type  patch  cord  was  cut  up  and  used  to  wire 
the  unit  shown  in  the  photograph. 

The  control  box  cover  is  secured  to  the 
back  of  the  HO- 10  with  the  self-tapping 
screws  used  to  secure  the  scope  in  the  case. 
The  patch  leads  from  the  control  box  are  then 
connected  to  the  apiiropriate  jacks  on  the  back 
of  the  HO-10.  Plug  your  mike  into  the  micro- 
phone input  jack  on  the  conhol  box  ^md  install 
a  shielded  cable  between  the  control  box  out- 
put jack  and  your  transmitter  mike  jack.  Now 
wire  a  coaxial  relay  so  that  when  the  control 
box  relay  closes,  the  transmitter  output  is 
switched  from  the  antenna  to  a  dummy  load. 

The  operating  convenience  of  the  contiol 
system  \s  out  of  this  world.  On  the  air  testing 
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Ports  List 

Single  hole  mount  phono  jock. 


J1- 

J2,       J  3 — 3-Conductor       microphone 

Swftchcroft  C-12B  or  equal 
J 4 — AC    receptacle 
PI,    P2 — Phono   plug 


jock. 


is  minimized  and  the  dummy  load  gets  the 
use  that  it  should.  While  the  circuit  change  in 
the  HO-10  raises  the  voltage  applied  to  V3 
and  V4  in  the  normal  operating  condition ,  no 
adverse  results  were  noted.  Also,  in  the  test 
condition,  the  voltage  on  these  stages  is  low- 
ered somewhat  with  no  ill  effects. 

Relays,  particularly  surplus  nnits^  are  cheap. 
Why  throw  a  multiplicity  of  switches  and 
make  like  a  one  arm  paper-hanger  when  you 
can  automate  vour  station? 

.  .  ,  W4WKM 
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Bill  Hoismgton  KICLL 


Two-Meter  Solid  State 


Walkie-Talkie  Transmitter 


P 
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Transistors  have  come  a  long  way  since 
1950  when  I  first  started  to  work  with  them 
on  75  meter  fone.  They  still  bum  out  at  the 
drop  of  a  pin  though.  Usually  your  collector 
current  meter  pin!  I  cured  that  for  the  moment 
by  wiring  a  no*  49  bulb,  2  voItS'60  ma,  in  se- 
ries with  the  battery  lead.  They  do  work  but 
you've  just  got  to  pay  more  attention  to  safe- 
ty. The  transistor's  that  is^  not  yours.  I  wound 
up  on  this  rig  with  a  box  of  dead  soldiers,  as 
usual!  Only  six  this  time  though.  Til  say  one 
thing  for  them,  when  you  do  you  get  them 
working  right,  they  do  seem  likely  to  work  for 
a  long  time. 

I  can  see  them  cutting  down  size,  weight, 
cost  and  heat  in  all  TV  sets  eventually,  but 
that  will  require  loads  of  very  careful  work. 

Wlien  you  hike  or  camp  away  from  that 
plug  or  car  battery  then  they  become  interest- 
ing. Even  mandatory  one  might  say.  Because 
you  are  then  carrying  the  power  supply,  and 
every  dc  watt  coiuits.  Ever  struggle  up  Slide 
Mountain  (CatskillSj  4^000  ft-  elevation) 
toting  a  car  storage  battery?  I  did.  Once  I 

What  a  deal!  Some  ambitious  soul  has  ed* 
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ited  a  book  listing  "over  3,000  transistors. 
Let*s  pick  out  fust  one  good  one  and  put  it 
on  the  air.  The  spec  sheet  on  the  one  in- 
volved, an  SyL4221,  says  "gain-bandwidth 
product  is  850  mc  minimum,  1000  t\^icaF* 
Note   carefully   this   is  megacycles,    not  kilo- 


J  %r9 


Fig.    1 ,   Two  meter  driver. 


What  does  this  mean?  Well,  as  a  compari- 
son, the  gain-bandwidth  product  of  tlie  6AK5, 
a  real  red  hot  WW2  tube,  is  around  400  mc. 
This  gain-bandwidth  business  incidentally  tells 
you  something  about  the  device,  A  6AK5 
tube  is  thus  about  all  through  at  400  mc.  How 
thee  can  a  transistor  beat  it?  A  story  of  the 
rf  advance  of  these  little  solid  state  miracles 
since  they  were  invented  some  16  years  ago 
will  be  undertaken  later,  but  only  if  the  facts 
can  be  dug  out.  Aiound  1953  I  lit  a  bulb 
on  75  meters  with  one  of  them  as  an  rf  ampU- 
fier.  Since  then  I  have  watched  with  great 
interest  their  march  up  towards  microwaves. 

Several  years  ago  some  very  large  ads  came 
out,  like  "750  milliwatts  250  mc'*,  and  so  on. 
If  you  read  all  tlie  fine  print  in  die  ad,  you 
found  that  you  could  have  either  the  750 
raw  or  the  250  mc.  But  not  both  at  once! 
You  were  "supposed  to  know"  the  little  dot 
between  diose  two  nice  big  figures  was  meant 

read   or  * 

CB  has  given  a  boost  to  10  meter  trans- 
mitter t>^e  transistors.  UHF  TV  apparently 
has  given  the  greatest  push  towards  economi- 
cal UHF  types,  at  least  in  the  low  power 
region. 

Other  things  to  remember  are  prices  and 
db  gain.  Manufacturers  getting  4  db  gain  with 
10  watts  out  on  VHP  would  crow  about  it. 
And  charge  $80  for  one!  In  fact,  in  a  recent 
article  on  rf  amplifiers  at  144  mc  the  author 
(again  the  honest  type)  says  "The  price  of 
the  transistors  used  are  out  of  the  reach  of 
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CRYSTALS  are  not  all  the  samel 


TEXAS  CRYSTALS  quality  is 
outstanding  as  evidenced  by  use 
in  numerous  government  spac^ 
projects  where  there's  no  compro- 
mise with  quality,  reliability  or 
accuracy.  For  commercial  two- 
way^  ham  operation  or  special  fre- 
quency control  crystals,  Texas 
Crystals  are  your  best  buy. 


If  your  dealer  is  tempora- 
rily out  of  stock  or  does 
not  carry  Texas  Crystals, 
send  us  his  name  along 
with  your  order.  Mini- 
mum order,  check  or 
C.O^D,  is  $5.00,  Add  5t 
per  crystal  for  postage, 
10^  for  air  mail. 


1000  Crysfal  Drive 
Fort  Myers,  Florida  33901 
Phone  8 13  — WE  6-2 109 


Send  for  Free  Catalog  li^ith  Circuits 


4 1 1 7  W.  Jefferson  Blvd. 

Ids  Angeles,  California  90016 

Phone  213  —  731-2258 


A  Division  of  Whitehall  Etectronics  Corp. 


the  average  amateur,  $100  to  $200  range/' 
And  still  with  only  a  few  db  gain!  Watch  out 
for  that  last  one*  This  is  why  some  circuits 
show  "four  2N—  in  parallell"  Some  of  the  lit- 
tle ones  can  be  quite  good  as  far  as  db  gain 
at  UHF  is  concerned*  Maybe  Uncle  Sam 
(thats  you  and  me)  could  buy  the  $200  ones 
and  sometimes  he  did.  If  you  were  in  orbit 
and  had  to  talk  back  home  that's  ok.  I  cer- 
tainly am  willing  to  help  pay  my  mite  to  get 
our  brave  space  cadets  down  again.  But,  for 
the  amateur  use,  too  high.  The  dollars,  that  is. 

Fortunately,  as  time  goes  by  prices  do  seem 
to  always  drop*  That  is,  for  semi-conductor 
devices.  Which  is  more  than  you  can  say 
for  groceries. 

The  transmitter  to  be  described  below 
makes  use  of  relatively  low-cost  transistors 
now  available. 

VHF  Amplifier  Design   and   Neutralizotion 

You  can  get  a  real  boot  out  of  this.  Prac- 
tically as  many  schools  of  thought  as  there  are 
writers.  Some  make  no  mention  whatever  of 
neutralization.  Some  do.  Some  speak  of  uni- 
lateraHzation.  Don't  let  that  17  letter  word 
bother  you.  It  just  means  that  transistors  have 
resistive  nuisance  feedback  as  well  as  capaci- 
tive  nuisance  feedback  and  you  have  to  "neu- 
tralize"  both,    That*s   ^^nilateraHzation."   For 
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THE  NEW 


350 


TRANSCEIVER 
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5    BANDS 


400    WATTS 


$395.00 


3.5-4.0  mc^  7,0-7,5  mc,  T3/85-14.35  mc,  2L0  21.5  mc, 
28.5*29.0  mc  (10  meter  fgfl  coveroge  kit  available). 
Has  Transistorized  VFO,  crystal  lattice  filter,  ALC, 
AGC  &  S-meter,  320  watts  CW  input,  125  AM  in  put, 

%  AC  Power  Supply,  matching  cabinet  with  Speaker 

$85.00 

•  12  Volt  DC  Supply   Model  412  $130.00 

•  Plug  in   VOX   Model   VX-1  $35.00 


ALSO    IN    STOCK: 

DELUXE    SWAN-400    with    all    Aceessoriei 
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'Used    Equipmefit   Specioi^ 

SWAN  SW-IM  $139.95 

SWAN  SW-175  139-95 

SWAN  SW-240  240.00 

Write  for  Lntosf  Cemplet«   List 
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Above.  Fig.  2.  Trial  circuit.  Transistor 
should  be  shown  as  NPN.  Fight.  Fig,  3. 
Final  circuit. 


the  time  being  for  amateur  rigs  forget  about 
the  resistive  part.  Be  happy  if  you  can  neu- 
tralize the  capacity  component. 

Now  to  get  to  the  point.  Setting  up  our 
good  transistor,  it's  got  to  be  good  for  two 
meters  because  it  is  listed  as  a  1000  megacy- 
cle amplifier,  oscillator  to  2000  me."  I  started 
in. 

Fig.  1  shows  the  crystal  oscillator  and  tri- 
ples (Yes,  I  know  IVe  always  advised  doublets^ 
but  you  see,  tliis  rig  is  supposed  to  be  low 
cost,  high  efficiency,  low  drain,  highly  port- 
able,  etc.)  Tbis  is  essentially  the  same  circuit 
as  deserilxd  in  a  previous  article,  "A  Two 
Meter  Signal  Source/*  but  is  optimised  for 
maximum  output  on  144  as  an  exciter-driver. 
Until  fnither  notice  the  little  transistor  with 
its  milliwatt  power  and  low  voltage  can  be 
considered  as  not  pushing  the  48  megacycle 
rock  around.  This  does  not  mean  you  can 
put  in  a  VIIF  power  job  as  the  oscillator 
unit  witli  mavbe  100  volts  and  3  watts.  The 
48  megacycle  crystal  might  just  not  like 
that. 

Fig,  2  shows  the  rf  final  test  set.  Note  the 
bare  simplicity  of  it.  M\'  first  thought  was  to 
use  an  untuned  input  as  shown  in  most  dia- 
grams. Started  off  OK,  base  excitation  loads 
up  the  collector  mik,  but  when  I  tuned  tlie 
collector  circuit  through  2  meters,  Zilch!  Ex- 
citation drops  to  almost  zero  and  only  by  a 
severe  amount  of  fiddling  around  does  the 
rf  output  bulb  show  even  the  tiniest  glow, 
Wliat  about  neutralization?  So,  more  study, 
through  a  baker^s  dozen  reference  books,  73's, 
CQ's,  QST's,  Electronic  World's  and  Radio 
Electronics  back  to  1958  and  the  handbooks. 
Nothing  much  there  on  the  subject-  I  did  dig 
up  however  an  achitely  interesting  piece  of 
information.  It  seems  that  present  day  VHP 
power  transistors  aren't  good  enough  to  re- 
quire neutralization!  The  statement  is  made 
that  **As  high  frequency  transistor  power 
gains  improve   it  is  expected  that  high  gain 
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high  frequency  power  amplifiers  will  require 
neutralization'\  This  of  course  ties  in  with  the 
above  mentioned  4  db  gain  and  the  leaving 
out  in  some  published  circuits  not  only  of 
neutralizing  bnt  even  any  mention  of  it.  Or 
why  it's  left  out.  It  also  explains  why  neu- 
tralization is  required  with  the  transistor 
shown  here.  Simply  because  they  are  too  good 
not  to  require  it  on  2  meters.  Live  and  karn! 

That  solves  for  tlu  time  being  the  question 
of  neutralization  for  this  transmitter. 

So,  for  neutralizing  first  I  tried  a  2  meter 
tuned  circuit  capacity  coupled,  loosely,  be- 
tween the  collector  and  the  base,  also  tiying 
it  between  the  collector  and  the  hot  end  of 
the  base  circuit.  This  gave  the  first  real  sign 
of  life  to  the  rf  output  as  the  180  degree  ouL 
of  phase  energy  attempted  to  cancel  out  the 
internal  feedback  capacit>^  of  the  transistor.  It 
did  work  fair,  but  was  touchy,  ajid  of  course 
would  be  strictly  a  single  frequency  affair. 

After  due  deliberation  I  came  up  with  the 
neutralizing  circuit  of  Fig,  3,  At  least  it  works* 
You  can  of  course  see  tlie  resemblance  to  a 
more  or  less  standard  neutralizing  circuit.  The 
inductive  coupling  is  low  impedance  and  read- 
ily adjustable  as  to  amount,  by  varying  the 
number  of  turns,  or  their  placement,  or  both. 
It  also  leaves  the  rest  of  the  collector  circuit 
as  is.  It's  hard  enough  to  get  a  decent  handl- 
ing collector  circuit  on  2  meters  without  hav- 
ing to  put  in  neutralizing  taps,  ungrounded 
tuning  capacitors,  etc, 

So  now  we  have  variable  inductive  coupl- 
ing for  low-impedance  neutralizing.  The  re- 
verse phase  is  easily  obtained  by  turning  this 
coil  over,  in  case  you  had  it  wrong  at  first. 
Just  remember  tlie  old  **blooper"  rule,  with  a 
plate  coil  and  a  grid  coil  wound  the  same 
wav  near  each  other  on  the  same  coil  form, 
put  the  plate  on  one  end,  and  the  grid  on  tlit 
other.  That's  for  an  oscillator  %vith  180  degrees 
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Fig.  4.  Modulator, 


out  of  phase  grid-plate  operation.  It  is  also 
the  way  to  neutralize  if  you  use  just  the  right 
amount,  in  an  rf  amplifierl 

Also  remember  tliat  more  plus  voltage  on 
an  npn  base  makes  the  collector  go  more  nega- 
tive, like  a  grid  and  plate,  so  the  same  rules 
hold  for  a  groimded  (or  common)  emitter 
stage* 

Adjustable  low-impedance  (simply  because 
it  is  large)  capacity  coupling  is  used  over  to 
the  base,  Cn  in  Fig.  3.  And  I  think  it  can  be 
arranged  to  be  quite  suitable  for  432  mega- 
cycles. 

With  this  neutralization  the  amplifier  stage 
works  fine  on  2  meters.  Lights  a  no.  49  bulb 
brightly.  Looks  almost  like  quarter  watt  out- 
But  don't  modulte  it  that  way.  Tried  it  out  on 
a  little  2  over  2  beam  hung  on  my  rotator 
mast  below  the  432  14  element  Yagi.  Carrier 
went  25  miles  or  so.  QTH  here  only  100  ft* 
above  sea  level.  See  later  tests  also. 

Note  the  assorted  bypasses  on  the  emitter 
and  collector  returns.  The  500  ohm  variable 
in  the  emitter  lead  can  be  left  out  as  it  stays 
mostly  at  zero.  The  collector  mils  run  between 
10  for  a  12  volt  battery,  to  20  milra  for  a 
24  volt  battery  supply.  But,  to  repeat,  do  not 
modulate  it  that  way!  Read  below  what  hap- 
pened when  1  did. 

Note  also  the  copper  strap  inductance  with 
six  turns  parallel  tuning  on  2  meters! 

Modulation 

This  seems  to  be  the  same  story  aU  over 
again.  RCA  handbook  has  nothing,  QST 
Handbook  either.  Very  few  construction  ar- 
ticles have  much  to  say  about  it,  I  understand 
that  when  Raytheon  was  working  on  their 
new  all-transistor  marine  radiotelephone  that 
came  out  this  year  they  found  it  very  difficult 
to  modulate  100%  and  had  to  develop  new 
and  patentable  modulation  circuits  for  it. 
proof  enough? 

There  is  one  article  by  a  lad  who  appears 
to  know  a  lot  about  it  and  has  done  a  lot  of 
work  on  the  subject.  He  first  goes  in  for  base 


modulation,  which  seems  to  me  like  the  old 
grid  modulation  at  first  glance,  and  then  he 
really  gets  into  the  business  with  what  he 
calls  "series  collector"  modulation.  This  turns 
out  to  be  a  circuit  for  using  the  modulator  as 
a  variable  collector  resistor.  It  requires  twice 
the  battery  voltage,  which  he  honestly  admits, 
and  then  he  also  modultes  the  driver,  which 
has  been  required  in  grounded-grid  tube  cir- 
cuits. And  the  result  is  "more  than  100%  mod- 
ulation!" A  form  of  controlled  carrier  modu* 
lation. 

Tlien  what  happens?  He  goes  on  to  say 
that  receivers  may  not  be  able  to  handle  this 
type  of  modulation.  This  is  where  we  get  oflF. 
Mobile  and  point-to-point  services  can  use  spe^ 
cial  receivers.  iVe  often  thought  of  certain 
types  of  special  jobs  for  tests  between  two 
amateurs,  but  this  walkie-talkie  transmitter  is 
for  general  use.  So,  I  just  hooked  up  the 
most  economical  af  design  I  had  using  small 
transformers,  with  good  old  collector  modula- 
tion, (Not  that  I  won't  play  around  with  that 
150%  idea  myself  later. ) 

The  modulator  itself  is  just  straight  af 
work,  on  which  plenty  of  real  good  dope  is 
available  and  published-  The  problem  is  just 
what  to  do  with  that  audio  when  you  get  it 
Here,  as  mentioned,  I  simply  modulated  the 
collector  voltage  by  inserting  a  modulation 
transformer  in  series,  like  with  tubes.  And 
promptly  burned  out  a  whole  mess  of  good 
UHF  2,000  mc  transistors.  Just  so  it  doesn't 
happen  to  you,  this  is  what  took  place*  In 
trying  out  various  modulation  transformers 
(and  transformers,  period)  some  of  which 
had  nice  labels  like  "16  ohms",  "48  ohms", 
etc.,  I  assumed  that  there  wouldn't  be  too 
much  af  voltage  on  such  low  ohmage  second- 
aries- Was  I  ever  \wong!  Incidentally  I  was 
using  a  single  large  audio  transistor  and  a 
carbon  mic.  in  this  fiist  modulator.  (Not 
shown).  The  first  time  T  laid  the  mike  down 
on  the  bench.  Ping!,  out  went  the  transistor, 
shorted  out  from  collector  to  emitter.  Before 


I  got  wise  and  put  my  VTVM  on  the  modu- 
lation transformer  secondary  and  found  as 
much  as  50  volts  of  af,  several  more  went 
outl  Add  that  50  volts  to  the  24  collector 
volts  dc  that  I  was  using,  and  no  wonder.  So, 
too  late  wise,  but  still  better  than  never  at  all, 
I  di'opped  the  collector  voltage  back  down 
to  12  \olts,  dc,  and  kept  my  eye  on  the  ac 
modulator  voltage  before  switching  on  the 
collector.  And  while  talking  also!  Since  then 
ok.  Just  another  item  about  transistor  work 
Hope  it  doesn*t  happen  to  you.  We'll  investi- 
gate later  some  100  volt  transistors,  with  an 
eye  on  the  price  and  tlie  gain  figure.  The  little 
ones  described  here  are  only  rated  at  20  volts, 
but  they  work  also  on  432! 

On   fhe   Air  Tesfs 

As  1  ''tune  up"  a  modulator  I  listen  in  on  a 
tuned  crystal  detector,  transistor  af  amplifier, 
and  earphones,  the  kind  with  the  big  ear  pads 
on  tliem.  This  is  piett>'  good  for  a  start.  You 
can  compare  modulation  nicely  with  your  reg- 
ular rig  if  you  have  one.  Of  coiu'se,  this 
doesn't  tell  the  whole  story.  Like  FM,  over- 
modulation,  etc.  It  does  check  reasonable  fideli- 
ty of  speech  though,  and  distortion  is  heard 
right  away,  I  have  heard  plenty  of  lads  with 
rf-af  feedback  who  shoukl  have  been  listen- 
ing to  their  carriers  I 

Tlie  vital  check  of  course,  is  to  go  over  to  a 
friend's  house  and  "hear  yourself  as  others 
hear  you."  The  first  time  I  did  tliat  I  changed 
modulators  in  a  hurry.  The  final  one  shown 
in  Fig,  4  works  OK*  It  also  uses  quite  stand- 
ard parts  and  will  get  you  on  the  air  walkie- 
talkie.  On  your  beam  at  home  it  wiU  also  sur- 
prise the  heck  out  of  you  and  your  buddies  on 
the  band  nearby  I  It  is  kind  of  an  eerie  effect, 
going  on  the  air  with  such  a  rig  for  the  first 
time.  Someone  calls  you  and  you  look  over 
your  shoulder  to  see  who  it  mi^t  be  that 
he's  calling.  Soon  your  confidence  grows 
though,  and  you're  talking  like  you  had  100 
watts  instead  of  100  milUwatts, 

Tve  always  maintained  that  if  you  can  light 
a  bulb  you  can  be  he  herd.  Even  though  it^s 
only  a  no.  49,  2  volts  at  60  mils. 

Reports  on  modulation  run  from  75%  to 
nearly  100%",  **clean  carrier,  no  splatter", 
modulation  excellent"*,  (took  that  one  with  a 
grain  of  salt).  Worked  four  stations  in  the 
first  hour,  including  Weymouth,  21  miles  air- 
line, and  Billerica,  about  the  same  using  a 
small  2  over  2  beam  about  35  ft*  off  the 
ground.  Ground  is  only  100  ft,  elevation  above 
sea-level  as  mentioned.  Receiver  (super-het) 
to  match  is  working;  more  later  on  that. 
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Ronald   Ives 
2075   Horvord   St. 
Palo   Alto,    Calif. 


A  Reliable  Audio  Source 


No  matter  liow  much  equipnjeiit  there  is 
aroLuid  the  ham  shack  and  the  experimenlal 
laboratory,  tJiere  always  seems  to  be  a  need  for 
another  audio  oscillator  for  amplifier  testing, 
bridge  drh^ing,  and  filter  checking, 

"Classical"  audio  source  for  these  purposes 
is  the  General  Radio  Microplione  Hummer^ 
vvliich,  within  its  stated  limitations,  is  a 
most  consistent  and  satisfactory  performer.  The 
writer's  instrument,  purchased  in  1928,  finally 
"went  to  God**  in  I960,  necessitating  a  re- 
placement of  some  sort* 

To  make  unnecessary  the  purchase  of  large 
liigh  Q  inductances,  or  large  variable  air  ca- 
pacitors ^  an  RC  circuit  was  decided  upon.  This 
family  of  circuits  holds  promise  of  giving  satis- 
factory operation  at  low  cost,  low  bulkj  and 
low  weight.  With  careful  paits  arrangement, 
the  probable  stability  seemed  great. 

Circuit  finally  chosen,  including  power  sup- 
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Front  view  of  the  1000  cycle  oscillator* 


ply,  is  shown  in  Fig.  L  Note  tluit  this  is  en- 
tirely conventional  except  for  the  frequency 
adjustment,  and  that  aU  components  are  "over 
the  counter"  items  at  any  distributor's.  Al- 
though the  parts  specified  are  the  parts  which 
were  used,  electrically  equivalent  parts  of  other 
manufacture  and  the  same  quality  will  give 
substantially  identical  performance* 

Preliminary  experimentation  with  the  cir- 
cuit, which  may  be  described  as  a  cathode- 
coupled  Wein  Bridge  osciDator,  showed  that  it 
contained  no  hidden  gremlins.  Amplitude  sta- 
bilization was  attained  by  use  of  a  nonlinear 
feedback  resistor  (here  a  3  watt,  115  volt 
lamp)  and  by  regulating  the  plate  supply 
voltage-  This  combination  makes  the  circuit 
insensitive  to  both  slow  drifts  of  Hne  voltage 
and  to  switching  transients. 

For  convenience  in  the  laborator)^  and  in 
the  fieldj  the  oscillator  was  constructed  with 
an  integral  power  supply.  All  components  were 
easily  fitted  into  a  standard  5''  by  6^'  by  9 
steel  utility  ease,  and  no  **packing  factor 
difiiculties  w^ere  encountered. 

To  minimize  thermal  drift,  aU  major  heat- 
producing  components  (tubes,  lamp,  and  VR 
dropping  resistor)  were  mounted  above  the 
chassis,  which  is  a  5''  by  8"  by  2"  SeeZak, 

Frequency  control  and  other  **cold'running" 
components  are  mounted  under  the  chassis. 
The  fixed  resistors  and  capacitors  in  the  fre- 
quency-determining circuits  are  kept  free  of 
the  chassis  to  insure  good  air  circulation  and 
to  minimize  heating  by  conduction.  Tie  points 
were  used  where  necessary  to  support  the 
heavier  resistors  and  capacitors.  As  no  high 
frequencies  are  involved,  wiring  presents  no 
serious  problems. 

As  a  precaution  against  hum  injection,  fila- 
ment wires  are  run  as  twisted  pair,  and  are 
dressed  around  the  edges  of  the  chassis, 

Ohmite  type  AB  pots  are  used  in  this  oscilla- 


/^ 


n 


Htm. 


^^%.t\ 


tor  wherever  a  variable  resistor  is  called  for. 
Despite  their  higher  first  cost,  these  pots  (or 
others  of  equal  quality)  are  strongly  recom- 
mended,  as  they  will  hold  their  settings  in- 
definite! v,  and  will  not  break  down  in  this 
service.  Use  of  tlie  very  inexpensive  variable 
resistors  designed  for  ac-dc  "kitchen''  radios  is 
false  economv  here. 

Power  supply  is  the  conventional  full- wave 
center  tap  circuit,  but  it  is  arrived  at  by  use 
of  two  small  half -wave  transformers  (Merit 
P-3046)  with  primaries  parallelled  and  second- 
aries connected  in  series,  with  the  interconnec- 
tion and  furnishing  the  center  tap.  To  suppress 
small  transients  introduced  by  the  '*toe"  of  the 
silicon  rectifier  characteristic,  a  small  paper 
capacitor  (0.01  mfd,  600  volt)  is  shunted 
across  the  outside  ends  of  the  secondary  cir- 
cuit. 

Output  circuit  appears  somewhat  unconven- 
tional,  in  that  there  is  a  multiplicity  of  termi- 
nals of  various  sorts.  This  arrangement  is  in- 
tentional, and  is  designed  to  eliminate  the  need 
for  canjing  around  a  pocketful  of  adapters, 
A  separate  jack  is  provided  for  the  scope  con- 
nection. 

Adjustment  of  this  oscillator  is  done  in  two 
steps.  Fii'st,  with  the  chassis  out  of  the  cabi- 
net, the  oscillator  is  run  for  a  time  to  permit 
rough  stabilization,  the  scope  is  plugged  into 
the  SCOPE  jackj  and  the  waveform  is  brought 
into  sinusoidal  form  by  adjustment  of  the 
WAVEFORM  control.  When  the  waveform  is 
satisfactory,  this  control  is  locked,  and  the 
oscillator  installed  iu  the  cabinet. 

After  a  further  period  of  stabilization,  the 
output  is  compared  with  a  1000-cycle  stand- 
ard,  and   adjusted    "right    on"    by   the    FRE- 


Bottom  of  the  audio  oscillator. 

QUENCY  control  on  the  rear.  By  use  of  a  con- 
ventional Lissajou  comparison^  the  test  oscilla- 
tor can  be  set  to  die  same  frequency  as  the 
standard  with  an  error  of  less  than  1/10 
cycle  per  sect>nd.  It  is  also  possible  to  obtain 
a  good  frequency  setting  by  means  of  a  linear 
audio  frequency  meter,  which  has  recently 
been  aligned  with  one  of  the  tones  from  WWV- 
When  the  frequency  adjustment  is  satisfactory, 
the  FREQUENCY  control  is  locked  in  posi- 
tioh. 

If  a  frequency  otlier  than  1000  cycles  is 
desired,  this  may  be  obtained  by  changing 
the  300  mmfd  capacitors  (C  in  Fig.  1)  to 
some  other  value.  The  frequency  being  an 
approxifiiate  function  of  1/C;  Voltage  output 
(rms)  is  approximately  1.5  into  a  high  im- 
pedance load,  and  can  be  attenuated  to  any 
value  down  to  zero  by  means  of  the  volume 
conti'ol  on  the  panel 
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Fig.  1.  Schematic  of  the  1000  cycle  audio  oscttlator. 
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mproving  the  Heath  Mohawk 


Although  it  has  recently  been  superceded 
in  the  Heath  line,  there  are  still  many  Heath- 
kit  model  RX-1,  "Mohawk"  receivers  in  vari- 
ous ham  shacks.  It  is  stilJ  an  excellent  ham 
receiver,  but  a  few  simple  modifications  wiU 
increase  its  sensitivity  and  improve  its  audio 
quality  on  SSB, 

Pepping  up  the  Front  End 

The  Mohawk  uses  a  6B6  tube  in  its  if 
amplifier  stage.  However^  the  tube  is  prevent- 
ed from  doing  the  full  job  it  is  capable  of  by 
the  use  of  a  220  ohm  cathode  bias  resistor  in- 
stead of  the  56  ohm  resistor  recommended 
by  the  tube  designers  for  maximum  gain.  Re- 
ducing the  value  of  the  cathode  resistor  to  56 
ohms  improves  the  signal-to-noise  ratio  a  cou- 
ple of  db  on  10  and  15  meters.  It  also 
increases  the  receiver  gain  a  trifle,  although 
this  is  of  minor  importance. 

As  the  6BZ6^  rf  amplifier,  6CS6,  mixer^  and 
12AT7,  osciEator  tubes  are  mounted  on  a  pre- 


AM-SSB/CW 
SWITCH 
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Fig.  1 .  Changes  for  improved  audio. 


assembled  subchassis  in  the  front-end  section 
of  the  receiver,  it  looks  like  a  major  task  to 
change  tlie  6BZ6  cathode  resistance.  Actually 
the  job  is  not  difficult.  The  left  side  of  the 
chassis  on  which  these  tubes  are  mounted  is 
removable  to  expose  the  components  connect- 
ed to  the  three  tube  sockets. 

To  remove  the  side  plate,  unscrew  the  hex- 
head  screws  at  the  front  and  back  of  the 
subchassis.  After  removing  the  plate,  locate 
the  220  ohm  (red-red -brown),  M  watt  resistor 
connected  between  pin  2  of  the  6BZ6  tube 
socket  and  the  nearby,  insulated  terminal 
strip.  Do  not  attempt  to  remove  the  resistor; 
instead,  connect  an  82  olim,  Vi  watt  resistor  in 
parallel  with  it-  This  may  be  done  by  cutting 
the  leads  of  the  new  resistor  to  a  length  of 
approximately  %^\  forming  a  small  hook  on 
the  end  of  each  wire  with  long-nose  pliers  and 
hooking  them  on  the  leads  of  the  original  re- 
sistor. Naturally,  a  small  soldering  iron  is  help- 
ful in  soldering  these  connections* 

Noise-generator  measurements  indicate  a  2 
db  improvement  in  the  signal-to-noise  ratio  of 
the  receiver  on  10  meters  after  the  change  in 
the  6BZ6  cathode  resistor.  In  practice,  ex- 
tremely weak  signals  are  slightly  easier  to 
read  ttan  they  were  before  the  change.  But 
don't  expect  to  notice  any  change  on  strong 
signals  • 

Incidentally,  if  extiemely-strong,  local  signals 
tend  to  block  the  receiver  (especially  on  the 
lower-frequency  amateur  bands)  after  the  re- 
sistance change^  retard  the  6BZ65  rf  gain  con- 
trol sufficiently  to  eliminate  the  blocking  while 
the  locals  are  on  the  air. 


kA  A/^ATlUe 


Better   SSB   Quality 

The  audio  quality  of  the  Mohawk  receiver 
leaves  something  to  be  desiied  when  receiving 
SSB  signals.  The  principle  cause  of  this  seems 
to  be  that,  in  order  to  hold  down  the  audio 
output  of  the  6CS6  product  detector  to  the 
same  level  as  from  the  diode  (AM)  detector, 
the  6CSe  is  operated  with  considerably  less 
voltage  on  its  plate  than  on  its  screen.  Much 
better  audio  quality  is  obtained  on  SSB  if 
the  screen  voltage  of  the  6CS6  product  de- 
tector is  reduced  and  its  plate  voltage  is  in- 
creased. 

To  modify  tliese  voltages,  disconnect  the 
68,000  ohm  resistor  from  the  screen  terminal 
(pin  6)  of  the  product  detector  socket.  Then, 
reconnect  the  resistor  to  tlie  insulated  tie  point 
where  the  10,000  ohm  resistor  (which  also 
goes  to  the  screen  terminal)  is  terminated. 
Next,  replace  the  10,000  ©hnx  resistor  with  a 
100,000  ohm,  %  watt  resistor. 

After  these  changes  are  made,  the  audio 
output  of  the  product  detector  will  be  far  too 
high,  xintil  a  small  capacitor  is  connected  from 
pin  7  of  the  product-detector  socket  to  ground 
to  decrease  the  if  signal  fed  into  the  detector, 
A  4  to  80  mmfd  mica  trimmer  capacitor, 
such  as  the  Lafayette  C-732  trimmer  capacitor, 
is  ideal  for  the  pmpose.  Adjust  it  so  that  there 
is  no  change  in  the  volume  level  from  the 
loudspeaker  when  the  receiver  is  switched 
from  AM  to  SSB/CW  reception,  A  47-50 
trimfd  fixed  capacitor  may  also  be  used,  if 
you  don't  mind  touching  up  the  volume  con- 
trol setting  a  bit  when  switching  modes. 

Slowing  down  the  avc  action  on  SSB  also 
improves  the  receiver's  audio  quaUty  a  bit. 
This  change  is  simple;  connect  an  additional 
OT  mfd.  paper  or  mylar  b>^ass  capacitor  in 
parallel  with  the  original  0.01  mfd  capacitor 
across  the  avc  line.  The  additional  capaci- 
tance does  not  impair  avc  action  for  AM. 

Taming  the  Mohawk  S  Meter 

As  you  Mohawk  receiver  owners  know,  the 
Mohawk  S -meter  has  a  tendency  to  be  a  mite 
generous— indicating  40  db  over  9  on  the  low- 
er frequency  bands  with  no  signal  tuned  in, 
unless  the  if  or  rf  gain  control  is  turned  away 
back.  If  this  generosity  bothers  you,  tiy  sub- 
stituting a  12AU7  for  the  12AT7  in  the 
S-meter/lst  audio  tube  socket.  It  will  have  to 
few  db  oflF  of  the  readings.  You  will  have  to 
re-zero  the  meter  with  the  meter-adjust  con- 
trolj  but  this  takes  only  a  few  seconds.  Also, 
with  the  12AU7  in  the  socket^  you'll  have  to 
advance  the  audio  gain  control  about  five  per 
cent  to  compensate  for  the  lower  gain  of 
the  12AU7  compared  to  the  12AT7, 
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TWO  CATEGORIES  TO  CHOOSE  FROM 


Standard  Duty  Guyed  In 
Heights  of  37- 54- 88  -  105 
Qfid  1 22  feet 


Heavy  Duty  Stif  Supporting 
and  Guyed  in  HetghH  of 
37 -54  feet  (SSJ 
71  —  88  feet  (guyed] 


ROHt^  has  these  6  IMPORTANT  POINTS: 

Eose  of  Operotion— roller  guides  between  sections  assure 
easy,  safe^  friction-free  raising  and  lowering.  Strength^ 
welded  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  sturdiness  and  strength.  Unique 
ROHN  raising  procedure  roises  all  sections  together^uni* 
formly  with  an  equal  section  overlap  at  all  heights! 
Versatility— designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  at  any  height  deslredl 
Simple  Instollaf ton— install  it  yourself *-us0  either  flat 
base  or  special  tOting  base  (illustrated  above)  depend- 
ing on  your  needs*  Rated  and  Tested— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  your  antenna.  The  ROHN  line  of  towers 
is  complete.  Zinc  Galvanized— hot  dipped  galvanizing  a 
standard—not  an  extra— with  all  ROHN  tow^ers!  Prices 


start  at  less  than  $100. 


irtr^rn^f^  ■ry^^srxi'^rr^T'fr.f'^fS 


SEND  FOR  ROHN  TOWER  HANDBOOK; 

^$1.25  Value 

—ONLY  $  1  00  postpaid  (special  to  readers 

of  this  magazine}.  Nearest 
source  of  supply  sent  on  request  Repre- 
sentatives world-wide  to  serve  you.  Write 
today  to; 

ROHN  Monufacturing  Co. 


p.  O.  Box  2(>00 


feertOi  lllinoit 


^World's  Largest  EXCLUSIVE  Manufacturer 

of  Towers;  designerSt  engineers,  and  installers 

of  complete  communication  tower  systems^'* 


MISSION  HAM 
SUPPLIES 


SERVICE  TESTED  EQUIPMENT 

All  cash  orders  prepaid  in  continental  USA! 


TRANSCEIVERS 

Gonset  G76/W/AC    Supply    .  ...,.,   $189.00 

Natfonaf    HCX-3  .....  ..,..   229,00 

Swsn  SW- 120 149.00 

Swan  SW -140 .  ^    149.00 

Swan  SW  175    149.00 

Swan  TCU  Remote  VFO  59.00 

RECEIVERS 

Collins  51J4 ,  . .    ,  .    J695.00 

Collins   75A3                       .......                 225,00 

Drake    2B 219.00 

Elmac  PMR7    . . ,  . , 69,00 

Gonset   G66B    59.00 

HallicraHers    SX-96A 119.00 

Hatlicrafters  SX  100 -  149.00 

Halltcrafters   SX-lOl    IH                                   159.00 

Hallicrafters    SX  lU    .-. 149.00 

VHF   EQUIPMENT 

Clegg    Interceptdr    ,  $249.00 

Gonset  Communicator   II  6M          79.00 

Gonset  Communicator  III  6M                                    ...  129.00 

Gonset  Communicator   IV  6M                199,00 

Gonset   3112   220   mc    (CD   XCVR)    .  199.00 

Poly  Com  PC  2,  2M  XCVR    249,00 

Pofy  Com  PC  6,  6M  XCVR  229.00 


TRANSMITTER 


B  &  W  5100    ..... 
B  &  W  5100  W  51SB 
Elmac  AF-68    .  . 

Elmac  AF'67 

Qjobt  Globe  Champion 
Globe  ScotiC  Deluxe    .... 
Hallictafters  HT-31  Linear 
Hallicrafters   HT-40 
Heath   Apache  TX  1    .... 

Heath  DX-lOO    

Heath    Marauder   

Heath  SX-140 

Hammarjund   HC-10      .    . 
Hammartund   HQ-129X 
Hammarlund   HQ-145 
Hammarlund    HQ400A    .  . 
Hammarlund    HQ-llOC    .... 

Heath    HR-iO    

Heath    MR-1    ..... 
Heath   Mohican    ... 

Heath    HR*20 , , . ,  - 

National    HRO-60  with  5  coils 
National    NC-173    .......... 

National  NC'30Q  with  caltb.  . 
National  NC-303  with  calib.  . 
RME    4350A 
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39.00 
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49.00 

99.00 

49.00 

119.00 

,     75.00 

299.00 

69.00 

.     69.00 

79.00 

.    175.00 

129.00 

129.00 

.     59,00 

49.00 

69.00 

125.00 

199.00 

75.00 

.    169.00 

225.00 

99.00 
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MISSION  HAM  SUPPLIES 


INTRODUCES  THE  NEW  W6TNS  "BEATLE  BOX!" 


Model  RT-1 


RT-1  WIRED  AND  TESTED 


$9950 


WITH  THE 


^e9t/e  S<^'' 


TELETYPE  CONVERTER! 


^ 


DESIGNED   AND   BUILT   BY   DON    STONER   W6TNS        ■ 
OF   STONER   ELECTRONICS!  T&t 
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LISTEN  TO  UNITED,  ASSOCIATED,  AND 
REUTERS  PRESS  RELEASES!!  RECEIVE 
TOMORROW'S  NEWS  TODAY!  COPY  DX 
RTTY  STATIONS  AROUND  THE  WORLD! 
USE  THE  "BEATLE  BOX"  IN  CONJUNC- 
TION WITH  YOUR  PRESENT  RECEIVER 
AND  A  TELETYPE  MACHINE. 

CHECK  THESE  FEATURES: 

^  ALL  TRANSfSTORIZiD,  SELF  POWERED. 

^   13   SEMICONDUCTOR  CIRCUIT. 

it  MILITARY  GRADE   EPOXY  CIRCUIT   BOARD. 

•    RUGGED   CONSTRUCTION. 

^   REVOLUTIONARY    TUNJNG     INDICATOR,    AS    ACCU- 
RATE AS   A   SCOPE. 

it  SINGLE   CHANNEL  AND   NARROW   SHIFT  COPY. 

it  ANTI-FADE  AND  DECISION  CIRCUITRY. 

it   SELECTIVE    FILTERS    TO    MINIMIZE    GARBLE    DUE   TO 
INTERFERENCE. 

it   TWO   CASCADE    LIMITERS   EMPLOYING    DIODES   AND 
TRANSISTORS. 


COMMERCIALLY  REBUILT  AND  GUARANTEED  TELETYPE  MACHINES  AVAILABLE 


CONVERTERS  PREPAID  WITH  CASH  REMITTANCE  IN  CONTINENTAL  U.S.A. 

EXCLUSIVE    DISTRIBUTOR 
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Don't  loke  o  chance  on  missing  the  more  than  250  excellent  orticles,  the 
infiirioting  editorials  and  the  fascinating  ads  in  the  next  twelve  months 
of  73.  Our  circulation  ond  odvertising  are  increosing  at  a  fantastic  rote^ 
so  73  is  getting  better  and  better  eoch  month.  Subscribe  now! 
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Call 


1  year  $4. 


2  years  $7 
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City, 


3  years  $10. 


New  subscription. 


Renewal- 


Extension    of   sub 


Stote. 


Zip   Code. 


loAR    for   one    year    $5- 


Please    Include   your    zip    code    ond    save    us 
money. 


loAR  for  one  yeor  and  73  for  one  year  $7 


Send  your  money  to; 


73  Magazine,  Peterborough,  N.  H.  03458 


An  Equipment  Console 


The  XYL  will  be  very  glad  to  have  the  stuflE 
all  ill  one  area  without  wires  all  over  the 
place.  The  equipment  is  mounted  on  a  slope 
to  suit  tlie  operator.  The  shelf  over  your 
equipment  is  a  fine  place  for  reference  books 
and  file5.  A  light  under  the  equipment  shelf 
keeps  the  log  and  notepad  in  an  easy  to  read 
status  without  die  overhead  glare  of  normal 
room  li^ts.  A  drawer  can  be  added  to  store 
Crystals^  QSL  cards,  etc.  This  is  just  the  basic 
idea;  the  individual  can  adjust  to  suit  his  own 


equipment.  My  DX  has  been  much  better 
since  the  unit  gives  more  freedom  and  ease 
of  operation, 

I  used  a  4'  X  8'  sheet  of  %^^  plyboard  and 
other  scraps  of  lumber.  If  you  hsiwe  to  buy 
every  piece  of  material,  I  feel  sure  that  you 
can  build  tliis  station  for  less  than  $20:00, 
You  should  be  able  to  put  the  unit  together  in 
one  evening  and  then  with  a  good  paint  job 
you  should  be  ready  to  install  the  station  in 
three  days*  The  time  will  be  worth  the  effort. 


SUPPORT^ 

£IOE 

TOP 

BACK  BRACE 

BACK  BRACE 

SUPPORT*^ 

SIOE 

V, 

WORK  AREA 

Material  Required 
4'  X  8'  sheet  %"  plyboard 


1- 

10' — 2"  X  2*'  for  shelf  &  work  area  support 

1 — 4'    X    18"   sheet    Vi"    plywood    (equip* 

shelf) 

Other   Suggestions 

Screen   molding  along   edges  of   plyboard 

Formica  on  work  area 

Metal  edge  on  work  areo 

•  .  ,  KTYUf 


n  M&fi&ZIN^ 


CAMERA 


THE   EASY  AND  ECONOMICAL  WAY 


ft 


WITH  A 
VIDICON  CAMERA  STARTER  KIT 

SIX  different  kits  to  choose  from,*. select  the  one  best  suited  to  your  needs. 


ft 


PERFECT    FOR    HAM    TV,    CCTV,     ETV,    SCIENCE     FAIR     PROJECTS 

Teem  up  ony  of  these  kits  with  parts  from  your  iunkbox  and  before  you  know  it  you'll  be  televising 
"live"  pictures  on  your  own  TV  set.    It's  EASY- FUN- EDUCATIONAL! 

Basically  here's  how  it  works.  'We  furnish  you  with  a  wide  choice  of  hard-to*find  components 
(in  0  variety  of  kit  forms)  complete  with  a  set  of  eosy-to- follow  instructions  for  building  what  we  leel 
to  be  the  simpliest  TV  camera  circuit  todate.  This  circuit,  over  3  y^cirs  m  design,  makes  use  of  o 
maximum  number  of  standard-  eosy-to-find  parts.  Normally  over  80%  of  the  components  can  be 
found  right  in  your  own  junkDox.#.or  your  neighbors  for  sure!  By  including  only  the  hard-to-find 
items  in  these  kits  we  save  you  money. ..and  nopefully  help  you  get  started  in  this  exciting  field 
of  TV.  Why  not  get  started  this  week?  You'll  be  amazea  how  simple  it  is,  even  if  you've  never 
hod  ony  experience  in  TV  circuitry. 

vidicon  tube        i  x^  r  l  i  Lvideo  out 


The  camera  reouires  6  hard-to-find  components.  They  are:  {!)  focus-deflection  coils,  (2)  power 
transformer  (125vac  j310Qfna  &  6.3vac  §3  amp).  (3)  vidicon  tube  socket,  (4)  25mm  lens,  (5)  lens 
mount,  (6)  smoll  coifs  kit  (two  4-30mh  adi  coils  and  five  video  peaking  coils-36uh,  7^h,  96uh^ 
18(Xih  &  350uh).    With  this  information,  moKe  your  kit  selection  on  the  basis  of  the  parts  you  neea. 

#65A  Foe  us- deflect  ion  kit.  ONLY.* •,.* • * *.*. .416.95 

#SK-1  Focus-deflection  kit,  xfmr,  socket.    ONLY..... , |24.95 

#SK-2  Focus-deflection  kit,  xfmr,  socket,  small  coils  kit.    ONLY..*.**. **..*.. ......*..... - $30,75 

#SK-3  Focus-deflection  kit,  xfmr-  socket,  small  coils  kit,  lens,  lens  mount.    ONLY...... ...... .$42.25 

#M&1  Some  as  SK-3  but  with  following  additions;  vidicon  tube  securing  clamp  and  printed 

circuit  boord.   Ideal  for  constructors  not  experienced  in  wiring.  ONLY S>52.25 

#MC-2  Same  as  iMCA  but  with  high  quality  F1.9  lens  substituted  for  economy  lens.   ONLY.. .$74. 95 

We  pay  postage  &  insurance  on  ALL  orders  anywhere  in  U.S*  &  Ginada.  24hr.  service  on  most  orders. 

SEND  10^  FOR  NEW  TELEVISION  CATALOG  Oraprehensive  listing  of  kits,  lenses,  vidicons, 
etc.      Also  contains   info  on  locating  sources  of  free  vidicons.     Don't  put  it  off!   Write  today! 


P.O.  BOX  396-S 


So.  Sioux  City,  Nebr, 

68776 


» 


TRANSCEIVER 


BANDS 


WATTS 


IN  STOCK. 

IMMEDIATE 

DELIVERY! 

PERSONAL 

INDIVIDUAL 

SERVICE 

GUARANTEED 

WE  WANT  YOUR  BUSINESS! 


OTHER  FEATURES 


•  3.5  -  4.0  mc,  7.0  -  7.5  mc.  13.85  -  14.35  mc, 
21.0  -  21.5  mc,  28.5  -  29.0  mc  (10  meter  full 
coverage  kit  available). 

•  Transistorized  VFO. 

•  Crystal  lattice  filter. 

•  ALC  .  .  .  AGC .  .  .  S-Meter. 

•  SVi  in.  high,  13  in.  wide,  U  in.  deep, 

•  400  watts  SSB   input. 

•  lower  sideband  on  80IVI  and  40M.  Upper  sideband 
on  20M,  15M,  and  lOM.     (Opposite  sideband  kit 

available.) 

ACCESSORIES: 

* 

•  AC  power  supply,  matching  cabinet  with 
speaker.  Model  117-C  .  $  85 

•  12  Volt  DC  Power  supply.  Model  412  ...  $130 

•  Plug-in  VOX.  Model  VX-1  .■ ,.$  35 


• 


LUBBOCK,  TEXAS 

THE  HOME  OF 


ORDER 
TODAY ! 


EDWARDS  ELECTRONICS 

GIVING  TEXAS-SIZE  TRADES  —■. 

P.D.Q.  DELIVERY     y^            .^^^  JQ 

I    Edwords     Elecfronlcs  I 

1320    19th    Street  I 

!  lubbock,  Texos  79401  j 
n   Enter  order  for  equipment   listed  on  attached   sheet.    . 

\   Q  Send   SWAN-350  Transceiver   literature.  j 

'  n  Send  quototions  for  trade  in  allowances  on  equip*  I 
ment   listed   on   otioched    sheet. 


I    Nome 

I   Address. 

City. 


__Call, 


I 


.State. 


^j 


I 

{ 


AD-COM 

350-12 

350-G 

LSA-3  w/AC  P/S 

250-AC 

B&W 

5100 
51S-B 

DRAKE 

1-A 

2-A 

2-B 

2'B  (new) 

2-BQ 

2-AC 

2-BS 

TR-3 

R4 

AC3 

DC -3 


Gash- 

With     No 

Trade  Trade 

$  89    $75 

165      75 

149      99 

69      49 


$139 

$89 

139 

89 

$129 

$99 

189 

139 

209 

159 

279 

199 

29 

25 

15 

12 

10 

6 

449 

399 

69 
99 


335 
55 
79 


CENTRAL  ELECTRONICS 

20-A 

100-V 

200-V 

CLEGG 

99'er  (demo) 

Apotio  Linear 

Speech  Booster 

COLLINS 

75A-1 

75A-2 

75A-3 

75A-4 

75S-1 

75S-3 

32  V- 1 

32V-3 

KWM-2  {demo} 

KWM-I  Mobile  Mount    39 

KWM-1   DC  P/S 

51J-3/R-388 


$119 

$99 

395 

379 

495 

469 

$179 

$89 

249 

169 

99 

35 

$189  $129 

229 

169 

299 

229 

450 

369 

349 

259 

499 

449 

169 

99 

229 

149 

1150 

850 

39 

19 

99 

69 

439 

369 

EICO 

720 
723 
730 

ELDICO 

SSB-IOD  Xmtr 


AF-67 

PMR-7 

PSR116 

GLOBE/GALAXY/WRL 

Meteor  SB-175 
PSA-63A 
Gala}^  300 
Galaxy  I 
Galaxy  V  (demo) 


$  69 
39 
49 


$49 
25 
29 


$169  $119 


$  59  $  39 
69  49 
19        9 


EDWARDS  ELECTRONICS 
OFFERS  LOW  PRICES 

ON     USED    EQUIPMENT 


GONSET 

G-66 

G-77 

G-77  mod/ PS 

2  Meter  Linear 

G-76 

G-76  AC 

G-76  DC  (new) 

G-76  DC 

Communicator  If 

(2  meters) 
Communicator  llf 

(6  meters) 
G-50 
GSB-201 
Super  6 
Superceiver 
GSB-100 

HALLICRAFTERS 

SX-43 

SK-71 

S-85 

SX-99 

SX-100 

SX-101 

SX-IOIA 

SR-150 

SR-150  (new  demo) 

SR-160 

SR-160  (new  demo) 

PS-150   AC 

PS-150  DC 

S-76 

HA-5  VFO 

HT-41 

HAMMARLUND 

HX-50 

H(2-100 

HQ-110 

HQ-llOC 

HQ-150 

HQ-160 

HQ170 

HQ-170A 

HQ-180 

KNIGHT 

V-44 
T-50 


With 

Trade 

$  69 
79 
39 
99 

199 
69 

152 
69 


Cash- 
No 
Trade 

49 
29 
59 
149 
49 
59 
49 


129      89 


169 
239 
269 
29 
35 
229 


119 

189 

199 

9 

15 

169 


$  69  $  49 

69 

59 

59 

39 

89 

59 

139 

99 

169 

129 

219 

159 

429 

339 

650 

399 

269 

189 

369 

229 

99 

69 

119 

79 

69 

49 

49 

29 

239 

179 

$269 
129 
149 
159 
109 
139 
229 
269 
299 


$199 

89 

99 

109 

89 

109 

169 

225 

239 


$  29  $  15 
29      15 


HEATH  KIT 

HA-10 

TX-1 

HW-12 

SB-300  w/6  mtr.  conv. 

MT-1 

MR-1 

DX-40 

AT-1 

lO'er 

6'er 

HG-10 

HP-13 

HP- 23 

UT-1 

MP-1 

JOHNSON 
Ranger 
Ranger  II 
Viking  I 
Viking  II 
Desk  XW 
Viking  Mobile 
Viking  Mobile  VFO 
500 


Cash- 

With     No 

Trade  Trade 

$199  $159 

119      99 

139     109 


319 
59 
59 
45 
19 
35 
35 
29 
69 
39 
25 
19 


249 
39 
39 
29 

9 
25 
25 

9 

45 
25 
15 

9 


$119  $  85 
179    149 


69 
89 

695 
49 
25 

299 


39 
69 

495 

25 

9 

199 


LINCOLN 
6'er 

MOSLEY 
CM-1 

NATIONAL 

NCX-3 

KRO-50 

HRD-60 

NC-183D 

NC-109 

RME 

4300 

SWAN 

SW-240 
SW-I20 
SW-140 
SW-175 
SW-117 
SW-12  DC/PS 
SW-406  VFO 
SW-420  VFO 

SBE 
SB-33 
SBl-LA 
SB2-DCP 


$  39  $  19 
$119  $  89 

$279  $199 

179     119 

249    189 

139      79 

89      69 

$119  $  69 


$259 

149 

149 

149 

85 

89 

69 

99 


$179 

119 

119 

119 

59 

69 

49 

75 


$249  $199 

199     169 

59      39 
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Gus   Browning   W4BPD 


Gus:  Part  VI 


Well,  boys,  I  was  at  the  Radio  Prague  studio 
a  few  minutes  before  9  am  and  was  taken 
in  the  big  fancy  studio  and  seated  in  front  of 
the  mike  and  told  that  when  the  green  light 
came  on^  I  had  one  minute  to  get  ready  to  go 
on  the  air;  that  when  the  red  light  came  on, 
T  was  *'on  the  air",  to  start  talking.  I  am  one 
of  those  crazy  fellows  who  just  don*t  plan  what 
I  am  going  to  say  before  I  start  saying  it.  Here 
I  was  and  as  usual  had  made  no  plans  at  all  on 
what  I  was  going  to  talk  about •  But  I  did  make 
up  my  mind  that  if  there  were  any  propaganda 
said  into  that  mike  ,  .  ,  I  would  be  the  one  to 
say  it  .  .  ,  and  it  would  be  propaganda  for  me, 
and  not  them. 

So  on  came  the  red  light  ...  I  was  on  the 
air.  I  started  something  like  this,  "My  name  is 
Gus  Brownings  and  I  am  from  one  of  the  poor- 
est but  nicest  places  in  the  US,  the  little  state 
of  South  Carolina.  If  you  look  at  a  map,  you 
will  see  that  it  is  one  of  the  smallest  states  in 
the  US.  I  am  not  one  of  these  rich  Americans 
you  hear  about^  I  am  only  just  an  average 
American,  with  4  children  and  a  nice  wife.  I 
have  my  own  business,  which  is  radio  sales  and 
service,  just  a  small  business  which  I  run  my- 
self. As  far  as  the  US  is  concerned,  I  am  sure 
that  they  have  no  idea  where  I  am;  in  fact, 
they  don't  even  care  where  I  am.  I  suppose 
they  feel  it's  none  of  their  business  where  I 
want  to  go.  I  decided  two  years  ago  I  would 
like  to  make  a  trip  around  the  worlds  so  I  saved 
my  money  and  am  now  on  that  trip.  The  radio 
amateurs  here  in  Prague  are  treating  me  very 
nicely.  I  think  radio  amateurs  the  world  over 
always  treat  people  nice  because  I  think  radio 
amateurs  are  the  finest  people  in  the  world-" 
Then  I  rambled  on  till  my  15  minutes  were 
over,  I  felt  that  in  my  little  way  I  had  done  a 
little  propaganda  for  the  US,  and  right  over 
Prague  radio.  Such  remarks  as  saving  enough 
money  to  make  a  trip  around  the  world  in  2 
years  and  that  I  am  only  an  average  American 
and  that  what  I  do  is  my  own  business  were 
read-bet  ween -the-lines   propaganda.    I   figured 


that  listeners  would  be  able  to  see  from  that 
how  things  were  in  the  US, 

One  day  I  was  walking  down  the  streets  of 
Prague  and  out  of  a  clear  sky  a  big  Rolls  Royce 
(it  looked  like  one  to  me)  pulled  up  to  the 
curb  and  blew  its  horn.  I  nearly  jumped  out 
of  my  skin,  because  I  thought  maybe  he  was 
trying  to  run  me  down,  A  big  tall  chap  stuck 
his  head  out  the  window  and  said,  'Is  that  Gus 
Browning,  from  Orangeburg,  South  Carolina?" 
I  looked  closer  at  this  fellow  and  said,  ''Hello, 
John!"  Then  I  asked  him  what  in  the  world  he 
was  doing  here,  and  his  remark  was,  *'The  same 
as  vou:  I  wanted  to  see  what's  behind  the  cur- 
tain."  I  hopped  into  his  big  fancy  car  and  we 
got  to  see  lots  of  Prague  together  the  next 
couple  of  days,  John  had  shipped  his  car  to 
Munich  and  had  driven  it  to  Prague  along 
with  his  wife  and  son,  John  (GW3ZV)  had 
visited  me  in  my  home  a  few  years  previously, 
that's  why  I  knew  him  when  he  poked  his  head 
out  of  the  car.  Boy,  it's  a  small  world  when  you 
meet  someone  from  South  Wales  in  the  middle 
of  Prague. 

One  night  I  had  a  telephone  call  from  Harry, 
over  in  Bratislava,  in  the  east  part  of  Czech 
land.  He  asked  me  to  come  over  and  visit  him. 
I  kind  of  beat  around  the  bush  (my  money  was 
not  too  plentiful).  He  said,  *'Gus^  I  will  fly  over 
and  pick  you  up  and  well  both  fly  back  here 
together,"  The  next  day  Harry  arrived,  bought 
me  an  airline  ticket  and  we  flew  back  to  Bratis- 
lava together.  Harry  is  a  doctor  and  he  was  a 
very  fine  host  to  me,  taking  me  all  around  that 
area,  and  we  met  many  of  the  OK3  boys- 
Harry's  call  sign  is  OKSEA^  and  there  is  no 
finer  and  more  friendly  fellow  in  all  of  Czech- 
oslovakia, Harry  bought  me  my  return  ticket  to 
Prague,  I  spent  a  few  days  again  with  Mirek 
OK  IFF  and  with  a  very  kind  feeling  towards 
the  Czech  boys,  I  departed  from  Prague  for 
Munich  by    train. 

The  trip  was  as  usual;  very  crowded  train, 
people  standing  all  over  the  aisles,  good  many 
police  here  and  there  .  .  .  then  we  arrived  at 
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A  MAJOR  ADVANCE   IN   POWER  TRIODES 

SINECO  TUBE  TYPE  572B 

Using  a  revolutionary  filament  made  from  thoriated  tungsten- 
rhenium  wire  developed  by  tlie  Rhenium  Division  of  Chase 
Brass  &  Copper  Company,  SINECO  tube  type  572B  is  guaran- 
teed to  writhstand  300g  shock  loads  and  operate  for  more  than 
2000  hours.  Old  style  thoriated  tungsten  filament  type  power 
triodes  exhibit  erratic  operating  lifes  from  several  thousand 
hours  down  to  only  several  hundred  and  have  been  so  fragile 
they  could  not  be  given  a  shock  rating.  As  the  curve  below 
shows,  in  actual  life  tests  the  572B  has  shown  no  deterioration 
in  peak  emission  after  10,000  hours  of  operation,  an  amazing 
fact  when  related  to  the  performance  of  old  style  power  triodes 
that  have  no  rhenium  content. 
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[      TUORi AT  ED  RHENIUM  TUNGSTEN 


r-K 


HOURS   OF   OPERATION   (Log    Scale) 


Scientific  Instrument  Research  &   Development  Company 

525   LEHIGH   AVE.,   UNION,   NEW  JERSEY  Phone  MUrdock  7-5550 
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the  West  German  border  .  •  .  and  customs 
again.  These  boys  meant  business;  they  were 
making  everyone  dump  their  clothes  out  of 
the  suitcases  and  they  were  searching  every 
pocket  in  every  garment.  Then  I  remembered 
a  badge  with  a  red  star  on  it  one  of  the  OK 
fellows  had  given  me,  and  had  suggested  that 
I  wear  when  leaving  the  country.  I  immedi- 
ately put  it  on  the  lapel  of  my  coat.  When  the 
customs  man  got  to  me,  I  reached  into  my  in- 
side coat  pocket  and  noticed  the  customs  man 
glancing  at  the  red  star  badge  on  my  lapel.  I 
handed  him  my  passport,  and  pointed  to  my 
luggage  overhead.  He  said,  **0h,  that's  all 
OK/'  and  without  any  further  remarks  to  me, 
proceeded  to  the  next  seat,  still  making  every- 
one dump  their  suitcases  like  before.  You  know, 
I  am  still  wondering  if  the  red  star  badge  I  had 
on  my  lapel  had  anything  to  do  with  my  suit- 
case not  being  dumped  and  searched-  Maybe 
it  was  a  coincidence  he  did  not  give  me  the 
big  search  Uke  everyone  else  received •  Or  may- 
be I  had  an  innocent  look  on  my  face^  or  it 
may  have  been  my  "Auspice  Day". 

Now,  that  ** Auspice  Day"  stuff  reminds  me 
that  in  this  area  of  the  world  (Tm  in  ACS 
land  right  now)  nothing  of  real  importance 
will  be  done  unless  it's  your  "Auspice  Day*\ 
One  of  the  Temple  (Dzong)  priests  who  un- 
derstands about  the  stars,  planets,  moon,  sun, 


etc.  tells  them  if  the  day  is  **auspice'  or  not 
,  .  •  don't  fool  yourself,  these  people  believe 
him,  too,  all  the  way  from  the  lower  caste  to 
the  very  top.  Then  it  seems  that  they  have 
another  sort  of  "Un- auspice  Day"  ,  ,  .  or  some- 
thing like  that,  which  causes  them  lots  of 
trouble.  WeVe  all  heard  people  say,  "This  is 
one  of  my  bad  days,"  or  ma\be,  "This  is  my 
day  to  shine,"  Well,  there  you  go  .  .  ,  "auspice 
or  un -auspice." 

Life  here  in  Bhutan  is  very  interesting. 
Occasionally  I  see  a  Bhutanese  or  group  of 
Tibetans  driving  a  herd  of  yaks  up  one  of  the 
mountain  passes.  Then  I  see  quite  a  nunil>er 
of  Lamas  coming  or  going  from  the  nearest 
Dzong.  At  night,  I  hear  those  big  long  Tibetan 
horns  blowing,  and  some  of  those  horns  are 
about  twelve  feet  long  and  it  takes  three  or 
four  men  to  hold  it  up  when  it's  being  blown. 
These  are  the  most  peaceful  people  I  have 
ever  seen. 

I  had  just  found  out  about  Bhutan's  big- 
gest religious  celebration  that's  held  each  year 
over  in  Paro  at  the  Paro  Dzong.  I  was  asked 
if  I  would  like  to  go  over  there  and  witness 
this  big  celebration.  I,  of  course,  said  yes,  (I 
was  thinking  about  that  being  the  AC6  portion 
of  the  country  too!)  So  on  Klonday  we  packed 
up  the  Jf^ep.  Now,  over  here  when  you  go 
from  one  place  to  another,  you  just  don't  hop 
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FABULOUS    FROM    FRECK! 

HAMMARLUND  HX-50 

SSB  TRANSCEIVER 


if  Compact 

^  VOX-PTT-Built  in  ant  switching 

if  130  worts  PEP   input 

if  All  bond  160  optional 

•  FSK  for  RTTY 


CASH  PRICE 


was  $445 

$275 


HAMMARLUND  HX-500 

SSB  TRANSCEIVER 


it  All  band 

^  Frequency  reading  to  200  cps 

it  Stability  of  100  cps  after  warm-up 

•  USB,  LSB,  DSB,  AM,  CW,  FSK 

i^  Built-in  switching,  VOX,  etc. 


CASH  PRICE 


was  $695 

$295 


USED  RECEIVERS,  TRANSMITTERS,  ETC 


The   folbwmci  items   hove 

been   thoroughly   checked    by  otii 

'  service  dept.,  and 

QT^  \n  good  c 

lectrical  and  physicol 

COfl- 

ditions  at  the  time  th^v  leave  our  store.  All  of 

them   will 

meet   the    originol 

manufactures 

specificotions   at   the 

time 

of  shipment.  Ah 

of  them  are  subject  to  prior  soles.   AW   us 

ed   items  may  be  returned  with  in 

30  days  for  full  credit  to- 

ward   the   ourcho 

se   of   new 

c-qiiipment   of    higher 

volue,    Ite 

ms   marked   with  on   asterisk  (*}, 

,  ore   cash   with   no   trodes. 

PloasG   specify  a 
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ble. 

B&W 

ELDICO 

S-S5 

65.00 

MR-1) 

139.0<3 

5100   W51SB 

$295.00 

TR7SV   Transmitter 

15.00* 

SX-101 

129.00 

HA-10  (WARRIOR) 

185.00 

5100-B 

169,00 

GALAXY 

SX  110 

90.00 

VF-1 

5X0 

CENTRAL    ELECTRONICS 

300   W   Deluxe   P/S 

42l00 

SX-IOIA 

229,00 

QF  1 

7X0 

lO'B  BC458A 

75.00 

GELOSO 

SX-llS 

319.00 

TWOER 

3500 

COLLINS 

G-209    Receiver 

150.00 

SX-115    New   (Demo)     495.00 

HP-20 

30X0 

51J3    (Was  1800.00) 

GLOBE 

HT-20 

75X0 

HP-23 

35.00 

now 

595.00 

Globe   Scout 

30-00* 

HT-32A 

345.00 

HX-20 

1 39  00 

75S-1 

319.00 

Globe  Chief 

25.00* 

HA-5    (VFO) 

45X0 

JOHNSON 

KWM-2 

845,00 

Globe  Hi   Bonder 

HT-40 

45.00 

Chaltenger 

60.00 

32S3    (NEW)    Demo 

6S5.00 

VHF62 

75,00 

SR-UO   Demo 

329.00 

Viking  1 

70.00 

32S-1 

47500 

Globe  Linear  LA-1 

60X0 

HT-37 

285.00 

Viking    11 

85X0 

516F-2 

95.00 

Globe  Sidebonder 

50-00 

HAMMARLUND 

Viking   Valiant 

185X0 

75A4 

475.00 

GONSET 

HQ-lOO 

100.00 

Viking  Valiant  with 

32V.1 

150,00 

Communicator    IV 

HQ^  1 OOA 

119.00 

audio    scope 

200X0 

75A-1 

139,00 

(New   Cond) 

350.00 

HQ-170 

199.00 

Viking   Courier  Amp 

125X0 

32V-3 

219.00 

Coinmynicotor   It 

139.00 

HQ-170A 

269.00 

Viking    500   With 

CLEGG 

GC  105 

229.00 

HQ-160 

165X0 

P/S    Mod 

425X0 

Zeu5 

450.00 

Super    12    Cony 

30.00 

HQ-110 

129.00 

Viking   Thunderbolt 

Interceptor 

375.00 

G  76 

165.00 

S-20O  Speaker 

12,50 

Amp 

295X0 

DRAKE 

G^76  AC  PS 

65.00 

HARVEY   WELLS 

Ronger   II   (New) 

2B     REC 

199,00 

G-76  DC  PS 

59.00 

TBS-40    &   AC    P 

S       45X0* 

Oemo 

329.00 

2BQ 

25.00 

G-63   Receiver 

&9.00 

PS  For  TBS-^SOD 

\           25.00 

Invader    200 

37500 

26S 

9.50 

Gonset  6  meter 

HEATH 

Invader  2000 

850X0 

ELMAC 

Conn   12V 

30,00 

DX-20 

20X0 

TO  Meter  Transceiver    80X0 

AF-54    {OS    is) 

25.00* 

HALLICRAFTER 

DX*35   {With    6 

Ranger   \ 

85X0 

AF-67 

42,50 

SX-lll 

139X0 

meters) 

35X0 

KNIGHT 

PMR-7 

59.50 

SX-117 

265.00 

DX'40 

39.00 

T-150 

70X0* 

AF-67&PS 

85.00 

SX-28 

65.00* 

TX-1    (APACHE) 

175X0 

T-60 

30.00* 

EICO 

SKYBUDDY 

35.00* 

HX-20 

150.00 

SO  WATT  CW 

20X0 

720 

42.00 

SX  99 

75.00 

AT-1 

15X0 

LETTINE 

723 

0^                                 ■    ■ 

35.00 

SX-71 

75.00 

MT-1) 

130   W   VFO   &   Coils 

65X0* 

Store  Hours; 

&:00  AM 

to  5:30  PM  Mondov  thru  Friday 

8:00  AM  tQ   MM  Noon 

Saturday 

L4Q0K 

1 

T.  T.  Freck  W4WL,  Pre 

sident 

W.   E  Beck  * 

Irech  Radio  am 

/  Supply 

Co.^  Inc. 

38-40  Biitmore  Avenue 
Asheville,  North  Carolina 

AL  4-9551 


AL  4-9552 
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SWAN    FROM    FRECK 


1 


SWAN  350  FIVE  BAND  TRANSCEIVER 


H 


it  400  wa»s  PEP 

it  Transistor  VFO 
it  ALC-AGC-S  Meter 
it  AC  Power  Suppty    $85 
it   DC  Power  Supply     $130 


ONLY 


$395 


SWAN  MODEL 
55  SW ANTENNA 


it  5  bonds 

^  Remote   tuned 

if:  500  watts 

i^  Complete  with  control  unt 
and  FS  meter 


$95 


SWAN  MARK  I 


LINEAR  AMPLIFIER 


SWAN  400  SSB 
TRANSCEIVER 


^  2000  wotts  PEP  to  two  3-400Z's 

i(   Built-in  power  supply 

if  Requires  only  100  watts  drive 

Complete  with  tubes 


$493 


406  VFO 

$  75 

420  VFO 

$  75 

117B  AC  Supply 

$120 

412  DC  Supply 

$130 

T.  T.  Freck  W4WL,  President 


W.  F.  Beck  K4Q0K 


i 


Freck  RaJio  and  Supply  Co,,  hic, 

38-40  Biltmore  Avenue 
Asheville,  North  Carolina 

AL  4-9551 


1 


AL  4-9552 
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you  have  to  take  under  consideration.  You 
take  ALL  your  food,  your  bedding  (mattresses 
and  all),  you  take  your  own  cook  and  bearer 
(this  bearer  is  a  sort  of  all-round  servant), 
and  of  course  you  take  your  radio  gear,  power 
plant,  antenna.  I  also  invited  my  good  friend 
Mani  Kumar  (the  radio  technician  at  Dechen- 
C  hoi  ling)  who  is  my  constant  companion  and 
a  real  nice  fellow.  You  try  to  picture  us,  four 
people  and  all  their  bedding,  food,  and  radio 
junk  all  to  be  carried  in  one  small  Jeep,  When 
all  that  stLifl  was  out  on  the  ground,  it  was  a 
very  big  stack  and  to  me  looked  absolutely 
impossible  that  all  of  this,  plus  four  people, 
could  go  on  a  Jeep,  Well,  after  a  lot  of  jug- 
gling, repacking,  and  cramming,  we  got  it  all 
inside  the  Jeep  and  away  we  went. 

The  acting  Signal  Officer  at  Dechen-Chol- 
ling  had  sent  a  radiogram  to  the  Signal  Officer 
at  Paro  to  take  care  of  us,  and  let  me  tell  you, 
we  really  were  taken  care  of  in  the  very  best 
of  st}le.  When  we  arrived  that  afternoon  I 
saw  three  brand  new  nice  antenna  poles  all 
cut  and  trimmed,  laying  outside  especially  for 
my  use.  They  were  cut  a  number  of  miles  from 
Paro  and  carried  by  bearers  to  the  station,  I 
found  out  that  a  room  In  the  radio  station  had 
been  completely  rebuilt  especially  for  me; 
even  a  bed  was  made  for  me  (they  don't  use 
beds  here  since  over  99%  of  the  people  sleep 
on  the  floor).  A  new  kitchen  was  built  for  my 
cook  to  use,  and  even  some  special  food  was  on 
hand  for  ray  use. 

Everyone  pitched  in  and  helped  me  erect 
my  Hy-Gain  14  AVQ  vertical,  which  was  in- 
stalled on  the  very  top  of  a  good  straight  sixty 
foot  pole.  Even  digging  a  hole  here  in  Bhutan 
is  a  very  tough  job;  rocks  are  everywhere. 
After  two  trial  holes,  we  were  successful  in 
getting  a  hole  three  feet  deep  where  the  larg- 
est rock  was  no  larger  than  my  head.  Remem- 
ber that  these  fellows  were  digging  only  with 
their  large  knives  and  their  hands  to  remove 
the  dirt  and  rocks.  Finally  the  antenna  was  up, 
and  I  took  out  my  compass  to  see  what  was  be- 
tween me  and  the  US.  I  saw  that  due  north, 
about  three  miles  away,  there  was  a  big  nioun- 
tain,  covered  with  snow,  about  6,000  feet 
above  our  altitude  (we  were  about  8,000 
feet).  To  the  south  there  was  the  Paro  valley 
with  the  Paro  river  in  its  middle  and  rice 
paddies  on  each  side.  To  the  west  was  a 
mountain,  and  to  the  east  was  a  mountain  .  •  . 
its  mountains  all  around  you,  regardless  of 
where  you  are  in  Bhutan^  and  they  are  always 
higher  than  you  are! 

I  operated  during  the  night,  the  band 
foldt/d  up  about  0300,  I  ate  breakfast,  and 
into  the  Jeep  and  go*  There  are  many  things 


away  to  the  Dzong  I  went  to  see  the  celebra- 
tion, \\  hich  lasted  five  days. 

Inside  the  walls  of  the  Dzong,  people  were 
sitting  all  around  an  open  spot.  There  was  not 
one  other  Westerner  there  but  me*  1  had 
secured  permission  from  the  Head  Lama  that 
I  could  take  all  the  pictures  1  wanted  to.  They 
had  me  a  chair  on  hand  to  use,  situated  right 
in  the  middle  of  the  crowd,  at  a  nice  spot  to 
see  all  the  events  as  they  took  place*  There 
were  about  10,000  people  in  the  crowd  the 
first    dav. 

All  of  a  sudden,  I  heard  the  most  unusual 
horn  blowing,  and  up  on  the  roof  were  two 
Lamas  blowing  two  big  long  Tibetan  horns  .  •  < 
about  fifteen  feet  long*  These  fellows  all  during 
the  events  acted  as  ^Introducers"  to  each  event 
as  it  started. 

There  were  lots  of  dogs  present,  and  to  con- 
trol them  and  also  people  who  got  too  close, 
there  were  a  few  -  .  ,  let*s  call  them  *'crowd 
controllers"  .  ,  ,  who  were  really  on  the  job  all 
during  the  five  days.  These  fellows  were  really 
free  with  their  whips,  regardless  of  whether  it 
was  a  dog  or  a  person.  Their  whips  would 
strike  out  and  whoever  was  in  its  path  knew  to 
move  back.  I  must  say  these  fellows  kept 
ever \  thing  under  control  too!  I  was  glad  I 
was  not  on   the  front   row! 

All  during  the  events,  there  were  about  four 
red-masked  clowns  on  hand  to  liven  up  things, 
and  I  would  like  to  tell  you  everythinfr  they 
did,  but  if  I  were  really  to  describe  etery- 
thing,  Wayne  Green  would  be  arrested  and 
sued  for  publishing  such  things.  At  times  one 
or  two  of  these  clowns  dressed  like  women  *  .  . 
and  such  car ly in g  on  you  have  never  seen  .  .  , 
at  least  not  in  a  mixed  crowd! 

First  there  was  the  procession  of  the  Lamas 
in  all  their  red  garments,  the  High  Lamas  in 
their  gold  garments,  and  aU  the  high  ranking 
civilians  in  their  very  fanciest  dress.  This 
marching  around  lasted  about  thirty  minutes* 
Then  those  loooong  Tibetan  horns  blew,  they 
all  marched  back  inside  a  side  room,  and  then 
one  by  one  out  came  the  Lamas  dressed  like 
animals,  with  masks  on,  in  vari-colored  gar- 
ments. These  were  very  colorful,  and  the 
masks  had  a  sort  of  terrifying  effect  on  me. 
The  crowd  controllers  were  very  busy  with 
those  mean  looking  whips,  whacking  dogs  and 
people.  During  the  week  those  masks  got  more 
frightening  looking  all  the  time  and  the  tempo 
of  things  gradually  picked  up  all  the  time.  To 
me,  it  was  very  hard  to  believe  that  what  I  was 
witnessing  was  taking  place  in  the  twentieth 
century. 

On  the  first  day,  I  was  invited  by  the  Head 
Lama  .  .  ,  a  very  fine  old  man  ,  ,  .  to  come  U|. 
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on  the  third  floor  or  the  Dzong  and  have  tea 
with  him  and  a  few  olher  of  tlie  very  highest 
Dzong  ofRcials.  At  about  11  am  the  first  day 
1  went  up  there  and  was  served  that  good  old 
(and  I  mean  old)  yak  butter  tea!  Now,  if  you 
want  something  to  stick  with  you,  it's  yak 
butter  tea.  The  flavor  has  a  hngering  stay  witli 
> ou  fnr  a  long  time  after  it's  all  gone.  They  in- 
sisted I  stay  lip  there  with  them  every  day, 
which  J  incidentally,  is  considered  a  Great 
Honor.  I  ended  up  ha\ing  every  one  of  my 
lunches  up  there  and  tea  at  both  the  morning 
and  afteniuuji  tea  sessions  too  ,  .  ,  and  I  finally 
got  where  I  could  handle  yak  butter  tea. 
Luckily  for  me  I  am  from  South  Carolina,  one 
of  the  rice  eating  sections  of  the  US,  because 
rice  is  their  basic  food  here.  But,  oh  brother, 
how  they  like  to  cook  everything  loaded  with 
red  hot  iDcppers,  just  about  ten  times  as  hot  as 
I  am  used  to*  T  could  handle  yak  butter  tea 
ok,  but  I  never  did  get  to  the  point  where  I 
could  really  eat  those  red  hot  dishes  loaded 
with  pepper.  I  would  nibble  on  a  little  of  this 
and  a  little  of  that,  but  I  was  careful  not  to 
ever  get  a  real  mouthful  of  an \  thing. 

The  next  to  the  last  day,  they  brought  out 
llie  big  Buddha  ,  .  .  it  took  about  twenty 
Lamas  to  carry  it.  This  was  carried  all  around 
the  arena,  turned  round  and  round  for  all  to 
see,  and  again  all  tlie  Head  Lamas  and  head 
civilians  were  in  the  procession.  After  the  big 
Buddha  was  placed  under  its  awning,  all  the 
Lamas  and  important  civilians  prostrated 
themselves  in  front  of  it  three  or  four  times.  I 
onlv  wish  I  understood  Buddhism,  because  all 
this  has  lots  of  meaning;  each  event  has  an 
explanation  as  to  \vhat  it's  supposed  to  be 
representing. 

The  last  day  was  the  most  exciting;  things 
were  at  a  high  tempo  near  the  end  of  the  day. 
All  of  a  sudden,  everyone  started  whistling 
and  sort  of  shouting  and  out  from  the  Dzong 
ran  about  ten  of  the  most  frightening  "demons" 
you  have  ever  seen.  These  fellows  had  a  half 
moon  shaped  instrument  in  their  hands,  made 
of  iron  about  half  an  inch  thick,  with  a  very 
small  rubber  tip  on  its  end.  They  beat  tlie 
drums  with  this  ...  I  mean,  they  usually  beat 
the  drums  with  this,  but  not  this  time.  These 
demons  ran  all  through  the  crowdj  jumping 
over  people's  heads*  Everyone  was  shouting 
and  whistling,  and  so  were  these  demons.  In 
one  hand,  they  carried  one  of  those  very  odd 
looking  painted  drums.  They  would  hit  the 
drum  a  few  times  and  then  they  w  ould  hit  the 
people  on  their  heads  with  this  instrument,  and 
I  don't  mean  "love  taps*'  either.  For  a  while 
they  did  not  bother  me^  until  one  of  the  clowns 
)ointed  me  out  and  then  I  got  those  taps  on 

KTOBER  196S 


my  bald  head,  A  few  of  those  taps  caused  me 
to  rub  my  head-  This  kept  up  for  about  fifteen 
minutes.  The  natives  who  had  babies  with 
them  held  the  little  fellow's  heads  up  high  so 
that  they  would  be  tapped  also;  of  course, 
these  were  gentle  taps.  I  am  sure  everyone 
got  at  least  ten  whacks^  then  all  the  demons 
gathered  out  in  the  middle  of  the  arena  again 
and  danced  around  for  a  while*  Then  the 
crowd  started  whistling  and  carrying  on  and 
,  .  .  back  to  the  crowd  they  all  ran^  all  heads 
were  whacked  again  any  number  of  times, 
things  died  down,  and  back  lo  the  arena  the 
demons  went  again.  More  dancing,  the  crowd 
started  that  whistling  and  yelling  again,  and 
back  to  the  crowd  the  demons  came  and  more 
head  tapping  took  place.  They  did  this  three 
different  times.  1  saw  quite  a  number  of  pao* 
pie  rubbing  their  heads  but  they  must  have 
loved  those  whacks  because  they  kept  asking 
for  more  and  more,  1  got  my  share  too!  1  asked 
one  of  tlie  Dzong  Lamas  who  could  speak  a 
little  English  just  what  this  meant.  He  ex- 
plained to  me  that  the  head  tapping  was  sup- 
posed to  nm  all  the  demons  out  of  your  sys- 
tem. There  must  have  been  lots  of  demons  in 
the  people,  because  it  took  about  an  liour  of 
head   beating    to    get    rid    of    the    demons    in 


everyone 
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There  w^ere  all  those  dogs  running  around 
and  very  often  there  was  a  big  dog  fight.  All 
the  people  bring  their  food  with  them,  and 
since  there  is  never  any  sort  of  an  intermission 
during  the  entire  day,  they  just  eat  when  they 
want  to.  Now,  when  there  are  lots  of  people 
eating  right  on  the  ground  and  there  are  lots 
of  loose  dogs  running  around,  some  funny 
things  happen.  A  dog  will  run  up  to  someone's 
dinner  and  grab  a  mouthful  of  food  and  away 
the  dog  scrams  with  rocks  being  thrown  at 
him  and  a  lot  of  yelling.  This  was  certainly 
some  get-togctlier.  Just  think,  for  five  solid 
days  from  8  am  until  5  pm,  one  thing  follow- 
ing another,  no  intermission  at  all^  not  one  mo- 
ment lost  and  never  any  repeats.  Everything 
was  taken  in  sort  of  a  holiday  mood  and  no 
one  ever  got  mad!  All  considered,  this  was  one 
of  the  most  enjoyable  weeks  I  have  ever  spent 
iii  any  country  .  ,  .  the  nice  part  of  it  all,  was 
none  of  this  in  any  way  QRMed  my  ham  activ- 
ity, since  it  started  at  0230  GMT  and  ended 
at  1130  GMT. 

You  know,  I  gotta  stop  getting  away  from 
my  story,  but  I  think  all  these  side  fights  are 
interesting,  so  I  guess  it's  no  harm  to  wander 
from  the  main  theme  once  in  a  w^hile. 

That's  itj  feDows  ...  I  will  get  back  on  the 
ball  in  the  next  issue  of  73  .  •  ,  this  I  promise 
youl  •  ,  •  Gus 
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GET  YOUR  NEW  DRAKE 
FROM  AMERICA'S  MOST 
RELIABLE  AMATEUR  DEALER! 


$585 


Alf  features  of  Drake  TR-3 
PLUS  .  .  . 

^  Sotfd  Sfofe  VFO  with  linear  per- 
meabfljty  tuning  for  maximum 
stability 

^  Aufoinafic  Transfti it  Receive 
Switching  on  CW  (semi  break-in) 

it  CW  Sidefone  Oscillator  built-in 

•  VOX  or  PTT  Oft  AM 

^  Connections  for  External 
Receiver 

it  Diode  Detector  on  AM 

it  Relative  RF  Outjut  Indication 


Amateui-   Net 


Drake  Accessories:  AC  3  Power  Supply  {TR-4,  T-4,  T-4X)      79.95 

pC-3  DC  Supply  129,95        MS-3  Matching  Speaker        14.95 

MMK-3  Mounting  Kit  6,95        RV-3  Remote  VFO  79  95 

COMING  SOON:  NEW  DRAKE  LINEAR  AMPLIFIER 


Super-combination  for  transcemng 


The  new 
Receiver- 
controlled 
Exciter    . 


Model  T-4 
269.95 


+ 


The 

ultirrate 
in 
transceiving 


Model  R-4 
379.95 


Also  Drake  T-4X  Complete  Transmitter 
(less  power  supply)  379.95 


Box  37 A 

WATERTOWN,  S.D 

Phone 
605-«86-5749 


AMERICA'S 
MOST 

REUABLE 
AMATEUR 

DEALER 
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GET  MORE  FOR  YOUR  DOLLAR- 
BUY  SWAN  AND  BUY  IT  FROM  BURGHARDT 


Swan  Accessories 


SW117C  AC  supply/speaker 

85.00 

412  DC  supply 

130.00 

VX-1  VOX  Control 

35.00 

Calibrator  Kit 

20.00 

NOW  THE     SWAN  350     TRANSCEIVER 
5  BANDS-400  WAHS  $395 

•  3,5-4.0    mc,     7-0-7,5     rnc,     13.85-14.35     mc, 

21,0-21,5  mc,  28,5-29.0  mc  (10  meter  full  cov- 
erage kit  availoble.) 

•  Transistorized  VFO,  temperature  and  voltage  stobi- 
lized. 

•  Prectsion  duol-ratio  tuning, 

•  Crystal  lattice  filter* 

•  ALC  ,  ,  .  AGC  .  ,  ,  S-Meter. 

•  SVi  in,  high,  13  in*  wide^  1  1  in.  deep. 

•  400  watts  SSB  input 
320  watts  CW  input 
1  25  watts  AM  input 

•  Sideband  suppression:  40  db 
Carrier  suppression:  50  db 
Third  Order  distortion:  30  db 

•  Lower  sideband  on  80M  and  40M, 
Upper  sideband  on  20M^  1  5M,  and  1 OM. 
(Opposite  sideband  kit  available.) 


2000  WAHS  PEP  INPUT- 
80  THROUGH  10 

Two   Eimac   3-400Z   triodes  in 

grounded  grid 

1000  watts  CW  and  tune  input 

100  watts  drive  required 

Built  in  AC  power  supply 

Built  in  changeover  relay 

Wide  range  pi  output 

55  lb.  19  X  81 2  X  15H  inches 

Frice:   $425  less  tubes 

68  tubes 

$493  incl.  tubes 


Coming  Soon 

New  Swan  Model  250  Six  Meter 
Transceiver^ — 240  watts  PEP  in- 
put. Uses  stondord  Swan  sup- 
p!ies.  $395 


I 


SWAN  MARK  I 


LINEAR  AMPLIFIER 


Box  37A 

WATERTOWN,  S.D, 

^hone  605-866-5749 


AMERICA'S 

MOST 

RELIABLE 

AMATEUR 

DEALER 


83 


TV" 


OiiO 


.-xx-:- ■">:-■  ■>"-•■ 


''^^mm^Ki^BBsaasastasamimKmmKMmmtmiim 


.^^^.^^ttummmiifimiimtiim 


The  National  NCX-5 


The  NCX-5  and  I  became  involved  when 
a  fiiend,  W3BTQ/3,  bought  one  for  use  on 
an  extended  field  trip,  Len  lives  in  a  no- 
antenna  apartment  and  asked  me  to  give  the 
rig  a  thorough  shakedown  on  my  good  an- 
tenna. So  I  brought  the  Five  home.  I  was 
prepared  to  be  prejudiced  against  the  NCX-5 
even  though  IVe  been  a  National  fan  since 
that  day  thirty  years  ago  when  I  first  turned 
the  dial  on  the  venerable— then  new— HRO, 
Nevertheless,  it  seemed  improbable  that  gen- 
tlemen from  Massachusetts  could  put  all  they 
claimed  in  a  Uttle  $685  box. 

I  decided  first  to  check  the  stability  and 
dial  accuracy  of  the  rig.  On  all  bands  but  15 
meters,  the  calibration  ran  within  a  kilocycle. 
So  T  followed  the  vfo  linearity  adjustments  de- 
scribed in  the  excellent  instruction  manual. 
To  my  amazement,  the  dial  was  then  within 
200  cycles  from  3*5  to  4,0  mc.  An  adjustment 
of  the  heterodyne  oscillator  crystals  put  all 
bands  on  the  same  standard  of  accuracy. 

Next  I  adjusted  the  vfo  sideband  switch- 
ing as  described  in  tlie  manual.  The  Five  gave 
zero  beat  on  either  side  at  3.8  and  was  off 
only  a  couple  of  hundred  cycles  at  the  band 
edges.  This  is  unavoidable  with  this  type  of 
sideband  selection  unless  the  designer  further 
complicates  the  ciicuit. 


Bob  Mitchell  W5DWT 
6403  Stonewall 
Greenville^  Texas 
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Drift  measurement  was  next.  Initially  the 
rig  drifted  about  600  cycles  within  15  min- 
utes after  a  cold  start,  then  stabilized  to  less 
than  100  cycles  drift.  Three  adjustments 
brought  the  total  drift  under  J 00  cycles  at  3.8 
mc  with  a  little  more— np  to  200  cycles— at 
band  edges,  I  was  getting  tired  of  waiting  for 
the  rig  to  cool  for  measurements  and  the  diift 
was  so  small  that  it  was  becoming  annoying 
to  measure  it,  so  I  stopped  my  adjustments. 

So  I  put  the  Five  on  the  air  barefoot.  In 
one  34  minute  period  at  nine  on  a  poor  night, 
1  worked  a  KM6  on  15,  a  KH6,  a  W7  and  a 
KA9  on  20,  a  W0  in  North  Dakota  on  40,  and 
a  W5  iji  Houston  on  80.  All  of  the  reports 
ran  from  S9  to  40-over,  AH  commented  on 
the  excellent  quality  of  the  signal. 

The  NCX-5  also  works  on  10  and  on  cw. 
The  keying  is  heavy  and  sounded  very  good 
T  was  disappointed  to  find  that  I  had  to  lif 
the  lid  for  carrier  balance  to  get  a  carrier  fc 
ew,  but  the  new  NCX-5  Mark  II  has  clim 
nated  this  problem  with  a  front  panel  carri 
insertion  control 
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By  this  time,  I  decided  to  get  scientific, 
*irst,  I  checked  for  output  on  all  bands.  It 
m  110  watts  or  better.  Interestingly,  the  little 
6GJ5  output  tubes  (two  in  parallel)  run  very 
stably  with  over  200  watts  input  JFor  five  or 
ten  minutes.  Most  rigs  with  6146's  in  the  out- 
put experience  some  drift  in  plate  current 
under  key-down  conditions  over  similar  pe- 
riods. Output  was  unusually  uniform  from 
band-tO'band.  Incidentally,  "side-band  sup- 
pression" ran  35  db  or  more. 

Next  I  checked  the  receiver  selectivity.  Tt 
ran  just  about  as  advertised:  2.8  kc  at  6  db, 
with  a  shape  factor  of  slightly  under  the  ad- 
vertised 1,7:1. 

Sensitivity  was  excellent.  On  cw  and  ssb 
positions,  a  one-tenth  microvolt  signal  was 
clearly  audible  on  all  bands,  A  one-half  micro- 
volt  signal  gave  better  than  10  db  S  +  N/N 
ratio  on  all  bands.  The  S-meter  calibration  was 
good,  with  less  variation  from  and-to-band 
than  most  sets, 

I  had  apprehensions  about  cross  modula- 
tion and  overload  in  view  of  tlie  two  rf  stages 
in  the  Five's  receiver  section.  The  Five  wasn't 
perfect  on  this  score,  but  it  was  better  than 
several  medium-to-high  priced  receivers  I  had 
tested.  I  gave  it  extensive  tests  and  foimd  ex- 
cellent   front-end    characteristics. 

AGG  on  the  Five  is  outstanding,  I  like  it 
better  than  any  other  I  have  ever  used  on 
ssb  or  cWp  For  example,  one  morning  I  was 
working  tM^o  mobiles  on  3920 •  One  was  three 
miles  away,  and  was  pinning  the  meter.  The 
other  was  over  50  miles  away,  and  was  run- 
ning S-7  on  peaks.  The  minim uni  difference  in 
signal  levels  (by  signal  generator  calibration) 
was  44  db.  The  rf  gain  was  full  on,  and  both 
signals  were  completely  readable  without  re- 
setting the  rf  gain  control.  What  else  can  be 
said,  other  than  that  the  AGC  has  no  snap, 
crackle,  pop,  or  thump? 

The  ALC  also  worked.  It  appeared  to  have 
the  10  db  compression  ratio  claimed.  I  am  not 
completely  enamored  of  ALC,  because  too 
many  operators  use  it  as  a  substitute  for 
brains.  Once  the  ALC  compression  ratio  is  ex- 


ceeded, all  sorts  of  unfortunate  things  happen. 
The  NCX-5  isn't  any  smarter  here  than  any 
other  transmit tej\  ALC  can  also  be  disadvan- 
tageous on  cw  and  am*  Fortunately^  National 
cleverly  disconnects  the  Five  s  ALC  on  cw. 

As  for  the  VOX— it  worked,  too.  I  prefer  a 
foot  or  hand  switch,  but  that  applies  to  all 
rigs,  and  the  NCX-5  has  a  very  satisfactory 
VOX. 

And  the  dial— it  is  superb.  I  was  prepared 
to  dislike  it  because  it  looked  like  a  counter 
diaL  and  my  experience  has  been  that  they 
bind,  thump,  jump,  slip.  (They  have  back- 
lash, too,)  This  one  was  just  a  dial  that  could 
be  tuned  easily  and  read  better  than  most 
dials.  The  dial  felt  as  it  should*  Tuning  rate 
makes  stations  easy  to  tune.  I  put  my  200- 
cycle  audio  band-pass  filter  behind  the  Five, 
and  could  tune  in  cw  stations  easily.  The  3.5 
mc  and  28  mc  ranges  time  backwards.  The 
dial  very  cleverly  shifts  gears  and  disguises 
this,  but  the  crank  still  turns  backw^ards.  Na- 
tional is  not  unique  in  using  '^backward  tun- 
ing'' on  some  bands,  but  they  have  done  a 
fine  job  of  concealing  it  with  tlie  dial.  In  fact, 
some  users  haven't  even  noticed  this  until  it 
has  been  pointed  outi 

One  tiling  seems  to  be  missing— a  noise  lim- 
iter.  The  NCX-5  isn't  unique  here  either.  If 
the  Five  had  belonged  to  me  it  would  have 
had  a  Bishop  ifnl  system,  which,  wliile  not 
perfect  J  is  better  than  no  limiter  at  aU.  The 
Five  might  be  able  to  use  an  internal  keying 
monitor,  too^  for  us  old  fashioned  types  who 
still  use  some  cw.  I  use  an  external,  rf  acti- 
vated system,  and  didn't  miss  the  internal 
monitor.  However,  each  of  these  items  would 
add  to  the  price  tag. 

So,  all-in-all,  I  like  the  Five,  It  has  an  excel- 
lent receiver  and  transmitter.  It  generates  no 
TVI  in  this  fringe  area  on  Channels  4,  5,  8,  or 
11.  It  works.  It  does  what  the  book  says.  That 
dial  is  a  dandy •  The  vfo  is  almost  unbeliev- 
ably good.  The  gentlemen  from  Melrose  have 
done  a  fine  job  en  this  little  box,  I  still  don't 
know  how  they  did  it  for  the  money. 

.  .  .  W5D\V  T 


Get  a   Down-i-o-Earih  Approach  to  On-the-Air  RTTY* 

^  Converters,  Keyers^  Accessories^  mote  bed  to  yoyr  Tronsmitttr,  Receiver,  Printer^  etc* 
T^  Free  Technical  Coynsel       ^  Free  Catalog 

JK       TUCK 

V       ELECTRONICS  2331  Chestnut  St.,  Camp  Hill,  Pa. 
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GET  BURGHARDT'S  SPECIAL 

COMBINATION  OFFER  ON  THIS  ONE! 


a  KW  SSb     LESS  THAN  YOU  THINK- 

station  get  our  deali 

The  brilliant  new  58-34,  SSB  4-band  transceiver  serves  as  your  receiver  and  exciter  .  .  . 
the  new  matching  SB2-LA  Linear  furnishes  the  big  bang!  This  advanced  design  power  combo 
costs  you  only  644.50,  unquestionably  the  lowest  cost  per  watt  obtainable!  But  this  is  only 
part  of  the  value  story.  SB-34  has  a  built-rn  power  sopply,  117V  AC  and  12V  DC  .  .  .  needs 
no  separate  inverter  .  .  >  connects  directly  to  the  12V  car  battery  when  you  want  the  added 
pleasure  of  4-band  mobile  transceiver  operation.  There's  just  no  comparable  value! 


SB2-LA  LINEAR  AMPLIFIER  .  .  249.5i 

Husky,  heavy-duty,  with  IKW  P.E.P.  input  capa- 
bility on  8040'20'meters,  750  watts  on  15  meters, 
this  exceptionally  compact  amplifier  matches  SB'34 
in  general  size  and  appearance.  Operates  perfectly 
with  SB-34  but  can  boost  the  output  of  any  SSB 
exciter  to  a  full  KW.  AC  power  supply  is  built  in, 

SBE  ACCESSORIES 


SB-34  TRANSCEIVER  .  _  •  395.00 

New  .  .  ,  advanced  .  .  ,  with  important  plus  per- 
formance features!  Transistors  and  diodes  replace 
vacuum  tubes  (except  for  the  2-6GB5's  in  PA  and 
12DQ7  in  RF  driver) — equipment  size  is  reduced 
greatly — current  drain  lowered  substantially.  Ex- 
ample: SB-34  draws  only  500  ma  on  receive  standby. 

BOX  37 A,  WATERTOWH,  S-D.   PHONI   605-886-5749 


SBMB    MOUNTING   BASE    

...$12.50 

SB-2V0X  VOICE  CONTROL 

...    34.50 

SB-2XC   XTAL   CALIBRATOR    .  . . 

...    24.50 

SB-2MIC    MICROPHONE    

. .  .    14.50 

SB-2CW  CODAPTOR    

...    39.95 

AMERICA'S  MOST  RELIABLE  AMATEUR  DEALEl 
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TRANSCEIVER    HIT   PARADE 
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SB.34 

Use  our  tailor- 
time  payment 
DRAKE 

TR  4  Transceiver 
AC  3  AC  Supply 
MS  3  Speoker 
DC  3  DC  Supply 
Mk  III 

EICO 

EICO  753  Transceiver  Kit 
EICO  753  Transceiver  Wired 
EICO  751  AC  supply  speaker 

console  kit 
tICO  751  AC  supply  speaker 

console  kit 
EICO  752  DC  supply  kit 
EICO  752  DC  supply  wired 

HALLICRAFTERS 

Sfl500  Tornodo 

P500  AC  Supply /speoker 

P500  DC  Supply 

NATIONAL 

NCX  3  Transceiver 

NCX  5*  Transceiver 

NCX  5  Mark  II  Transceiver 

NCXA  AC  supply/speaker 

NCXD  DC  supply 

•Modified,  simllor  to  NCX  5  Mark 

SBE 

SB  34 
SB  2LA 
SB  2MB 
SB  2V0X 
SB  2XC 
SBE  Mike 

SWAN 

Swan  350 

Swan  512  DC  Supply 

Swan  117C  AC  Supply 


made 
plan. 


585,00 
79.95 
19.95 

129.95 
6,95 

179,95 
299.95 

79.95 

109.95 

79.95 

109.95 

395.00 
109.95 
149.95 

299.00 
585.00 
685.00 
110.00 
119.00 


395.00 
249.50 
12.50 
34.50 
24.50 
14.50 

395.00 

145.00 

85.00 


Write  for  our  Special 
Transceiver  Packet 


TR-4 


350 


Hi  OMi 

Our  amoteur  business  confinues  ot  a  Kigh  level*  We  are 
urgenfly  in  need  of  trade  ins  af  fhis  time.  TKere  never 
was  a  befter  time  than  now  to  trode  for  new  equipment. 
Please  phone  or  write  us  today, 

73,  Stan  Burghardt  W0BJV 

PRIDE  * 

CENTIMEG  432   MC  Converter   141S  IF  (naw)   (Reg,   89. 59) 

CENTIMEG  432  MC  Converter  50-54  IF  (new)  (Reg.  89.50) 

CENTRAL  ELECTRONICS   20A  SSB   Exciter 

CcNTRAL  ELECTRON tCS   Deluxe  VFO   160-10 

CLEGG  99 '€r  G  meUr  Transceiver 

COLLINS   30L-1   Linear 

COLLINS    32V1    Transminer 

COLLINS   32V3   TransmiJIer 

COLLINS  7SA4,  2  filters,  matching  speaker 

COLLINS   75S*3    Receiver 

COLLINS    312<B4    Console 

COLLINS    KWM2   Trjns:eiv3r 

ELMAC  PMR  7  Mobile  Receiver  wi!h  supply 

ELMAC  A67    Mobile    Transmitter 

GLOBE   CMtEF  Deluxe  Transmitter 

GONSET  Sup€r  6  Mobife  Converter 

GONSET  Twins  G66B   G77    DC  Suppty 

GONSET  GSB-100    SSB    Transmitter 

HALLICRAFTERS   MR- 150  Mobile  Mounting  Rack  SR-150-new 

HAMBOAROS  Transistor  2  meter  Conv,  28-32   IF  (new  44.95> 

HAMMARLUND   HQ-170   Receiver 

HEATH   PX-IOO   Transmitter 

HEATH  OX- 100 B  Transmitter 

HEATH  QF-l   "Q"  Multiplier 
HEATH   VF-1    VFO 

HUNTER   BANDIT   2000A   Linear  Amplifier 
lOHNSON  ADVENTURER   Novice   CW  Transmitter 
JOHNSON  COURIER    Linear 
lOHNSON   RANGER  Transmitter 
JOHNSON  VIKING    II   Transmitter 
JOHNSON   122   VFO 
JOHNSON   VALIANT   T  Transmitter 
KNIGHT    T-60   Transmftter 
KNIGHT   V-44   VFO 
UKESHORE   BAND  HOPPER  VFO 
MILLEN  92101  Preamp  20    10  &  6  meter  cofts 
MORROW   MB '560  Transmitter 
NATIONAL  NCX-5    Demonstrator 
NATIONAL  HRO-500  &  Matching  Speaker 
NATIONAL  NCL-2000   Transceiver   (demonstrator) 
NATIONAL  HRO-50  Speaker  &  Calibrator 
NATIONAL  XCU-303   WWV  Calibrator  for   NC-303 
RME  OB-23   Pre  Sefector 

REDLINE  432   MC  Deluxe  Conv.    &  Supply  50-54  MC   IF  (new) 

(Reg.    169.00} 
SB-34   Demonstrator 
SWAN  350  &  AC  Supply  Demonstrator 
SWAN   SW   12  DC  Supply 
WEBSTER  BANDSPANNER  Mobile  Antenna 

Ik   These  prices  are  subject  to 


$49,00 
49.00 
119.00 
39.00 
99,00 
375,00 
139.00 
229.00 
495.00 
449,00 
139.00 
750,00 
69.00 
49  00 
30.00 
12  00 
139.00 
199.00 
29.00 
19.00 
199.00 
99.00 
129.00 
5.00 
15.00 
349.00 
29,00 
139.00 
109.00 
99,00 
25.00 
169.00 
39,00 
19.00 
49.00 
15.00 
49.00 
495.00 
1095.00 
549.00 
189.00 
10.00 
25,00 

99.00 

349.00 

449.00 

69.00 

19.00 


cash  and  no  trade 


10% 
in! 


unt  for 


WRITE   FOR   LATEST   REVISED   BULLETIN 

ISSUED  MONTHLY 
Box  37A     Wafertown,  So.  Dak.     Phone  605     886  5749 
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's   Most  Reliable  Amateur  Dealer. 
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The  Little  Bomb 


Bill  Siefkin  WB6KEH 
410  Audrain  Drive 
Glendale,   Cofif    91202 


"A  1000  watt,  5  band  linear  amplifier 
weighing  7  pounds?" 

Well,  it  is  possible^  it  has  finally  been  done, 
it  goes  mohile,  and  best  of  all,  it  costs  only 
$99,95. 

It's  the  new  Heathkit  HA- 14  "K\V  Kom- 
pact'*  linear  amplifier.  And  *Tcompact"  it  is— 
12  inches  wide^  10  inches  deep^  3  inches  thick, 
and  weighing  only  7  pounds! 

BasicaUy,  Heath  took  their  SB-200  (cham- 
pion of  the  low  cost  kilowatts),  removed  the 
power  supply,  reduced  the  metering  func- 
tions to  two,  and  then  shinink  the  whole  thing 
into  a  tiny  cabinet. 

The  power  supply  comes  extra.  You  can 
get  eidier  the  HP-24  for  120/240  volt  ac  op- 
eration at  $49,95,  or  (here  you  go  mobile 
fans)  the  HP-14  for  12  volt,  negative  ground 
d.c<  operation  at  $89.95.  Both  supply  all  volt- 
ages for  a  full,  rounded  1000  watts  PEP  on 
sideband,  and,  since  they  are  separate,  they 
can  be  conveniently  located  remotely. 


The  HA'14  uses  either  a  pair  of  T160L's 
or  572-B*s  in  a  parallel,  grounded  grid,  class 
B  configuration.  It  makes  no  diflFerence  which 
tube  number  you  get,  because  both  will  per- 
form equally  well.  Driving  power  needed  for 
full  rated  output  is  100  watts. 

There  is  no  blower.  Ventilation  of  the  two 
graphite  anode  power  tubes  is  accomplished 
by  natuial  convection  currents  flowing  through 
the  completely  perforated  steel  cabinet.  My 
experience  so  far  has  indicated  that  a  blower 
is  not  necessarv^ 

The  KW  Kompact  features  a  built-in  rela- 
tive power/SWR  meter.  It  measures  relative 
power  and  SWR  of  the  exciter  plus  the  linear, 
or  simply  the  exciter  alone.  The  meter  aids 
greatly  in  adjusting  tljuse  sometimes  balky 
mobile  antennas.  The  built-in  antenna  change- 
over relay  is  in  a  neat  little  exciter  controller 
circuit  that  makes  it  easy  to  switch  from  higl 

Continued  on  page  9 
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IN  STOCK  AT 


EICO  753  Tri  Band  SSB/AM/CW  Transceiver.  Wired  $299.95 

NEW  FROM  EICO!  Finest  sideband  rie  available.  High  level  dynamic  ALC.  Automatic  carrier  level 
adjustment  on  CW  &  AM.  Front  panel  selected  standby,  VOX,  or  PTT.  180  watts  on  all  modes.  Re- 
ceiver offset  tuning.  Frequency  range  -  34S0-40iaKC,  6990-7310  KC,  13890-14410  KC.  Single- 
knob  variable  ratio  band  tuning. 

We  agree  the  EICO  753  tri-band  transceiver  is  of  the  highest  calibre.  And  we  back  our  opinion 
with  our  well-known  guarantee.  Since  Harvey  handles  only  the  best  in  ham  equipment  and  serv- 
ice, offers  liberal  trade-in  allowances,  no  wonder  the  world  comes  to  Harvey— Midtown  New  York's 
leading  ham  center.  Call,  write  us  or  come  in.  Only  one  block  from  "Times  Square". 


73, 


WA2HDP 


HARVEY  RADIO  CO.,  INC. 


OUR 


YEAR 
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103  WEST  43rd  STREET  /  NEW  YORK,  N.Y.  10036  /  (212)  JUdson  2-1500 
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OUR  NEW 
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'   ACTUAL  SIZE        MODEL  MT-2 

■     MULTI-METER    ■ 
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$12.95 


I 
I 
I 


I    POST-PAID      USA  &  CANADA  | 
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1000  SOUTH  BA5C0M         SAN  JOSE,  CALIFORNIA 
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Northern   California's  Most  Complete  Ham  Store 

SINCE  1933 
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mprove  Your 


Here  are  a  couple  of  modifications  that  will 
make  yoiir  single  band  Swan  an  even  better 
rig  than  it  is  novv\ 

One  problem  that  almost  ever>-  Sw^an  own- 
er has  run  iiito  is  frequency  modulation  of 
the  vfo  when  the  supply  voltage  is  low  or 
the  final  isn't  loaded  heavily  enough.  When 
going  mobile  this  problem  can  become  quite 
severe.  Another  associated  problem  is  that  in 
mobile  operation  changes  in  supply  voltage 
are  large  enough  to  cause  a  two  to  one  change 
in  resting  current.  Both  of  these  problems  may 
be  seen  to  come  from  the  final  amplifier  screen 
circuit. 

In  the  case  of  the  vfo  stability,  large 
amounts  of  screen  current  passing  through 
R12  cause  the  \^  tube  to  go  out.  If  the  final 
is  loaded  very  heavily  this  problem  can  be 
kept  to  a  minimum*  The  resting  current  prob- 
lem is  Just  due  to  the  fluxation  in  screen  volt- 
age« 

The  solution  to  both  these  problems  is  to 
regulate  the  screen  voltage  of  the  final  arid 
not  draw  the  screen  current  through  R12. 
Shown  in  Fig,  1  is  a  circuit  that  will  maintain 
a  constant  220  \olts  on  the  screen  of  the  final 
for  supply  voltages  down  to  250  volts.  It  also 
regulates  some  elements  of  V5  and  \^6  on 
receixe  at  no  extra  charge. 

Only  one  wiring  change  is  necessary  in  the 
original  circuit  of  the  Swan.  The  lead  from 
the  junction  of  R12  and  R13  to  the  220  volt 
contact  of  relay  Kl  must  be  disconnected 
at  one  end.  The  tubes  can  ea.sily  be  mounted 
under  the  chassis  using  a  small  bracket.  A 
6AW8  ti  iode  pentode  can  be  used  in  this  cir- 
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cuit  by  connecting  the  pentode  section  as  a 
triode  and  using  it  as  the  series  regulator  tube. 
T])e  tiiode  section  will  be  the  feedback  am- 
plifier. This  change  in  tube  will  give  good  re- 
sults except  that  the  screen  voltage  will  drop 
about  20  volts  on  voice  peaks. 

Another  interesting  modification  that  can  be 
made  is  to  arrange  for  class  C  operation.  Some 
people  are  interested  iji  mobile  CW  on  their 
vacation  and  many  people  still  have  that  plate 
modulator  available  for  plate  modulation  of 
their  mobile  rig.  The  circuit  for  switchable 
changing  to  class  C  operation  is  shown  in 
Fig,  2. 
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Fig.  2.  Class  C  modification. 

From  Fig,  2  it  can  be  seen  that  the  lead 
from  the  screen  of  the  final  to  tlie  relay  has 
been  removed.  It  is  also  necessary  to  change 
die  screen  bypass  capacitors  from  ,01  to  ,001 
for  AM  operation. 

In  the  class  C  position  the  balanced  modu- 
lator is  luibalanced  by  the  top  half  of  the 
switch^  The  other  half  of  the  switch  allows 
the  relay  to  be  energized  during  transmit  time. 
The  screen  now  gets  its  power  tliruugh  a  40K 
dropping  resistor.  This  will  cause  the  screen 
voltage  to  be  abont  130  volts-  With  tlxis  screen 
voltage  and  the  same  grid  bias  used  in  Unear 
operation  the  6I>Q5  is  being  operated  class 
C.  There  will  be  about  1  ma  of  grid  current 
but  little  or  no  grid  current  is  necessary  to 
get  good  efficient  class  C  operation  with  this 
tube.  In  class  C  operation  die  final  may  be 
^  loaded  to  150  ma  plate  current  wliich  uiU 
^  give  an  output  of  at  least  three  times  that 
which  may  be  obtained  from  inserting  ear- 
lier in  linear  operation,  staying  within  maxi- 
rnum  dissipation  ratings  of  the  tube. 
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An  excellent  combination  unit  for  either  home 
station  or  mobile  use  . , ,  as  an  accurate  Standing 
Wave  Bridge  and  a  senstttve  Field  Strength 
Meter*  52  ohm  impedance.  Will  rake  a  full  kilo- 
watt and  can  remain  In  the  line  all  of  the  time. 

Grey  metal  case,  5W  H  x  1V4"W  x  21/4"  D, 
with  standard  fittings,  IW  Bright-vue  meter, 
and  detachable,  telescoping  antenna  which  ex- 
tends to   10%". With  instructions  and  schematic. 
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That  Unwanted  Sideband 


If  youVe  been  following  our  sideband  series 
this  fai%  >  ou  may  ha\'e  noticed  by  now  that 
(unlike  most  other  references  to  the  subject) 
we  have  not  been  specifying  eitlier  single  or 
double  sidebandl 

Andj  hke  for  most  everything  that  happens 
in  tliese  pages^  there's  a  reason—though  it  may 
seem  a  trifle  strange. 

The  reason  is  tliis:  so  far  as  communication 
is  concerned,  it  makes  not  the  slightest  bit  of 
difference  whether  the  signal  sent  through 
the  ether  has  one  or  two  sidebands.  Since  the 
nom^ial  two  sidebands  are  mirror  images  of 
each  other  J  only  one  is  necessary*  However,  it's 
sometimes  simpler  at  the  transmitter  end  to 
send  both  of  'em  along. 

Unfortunately,  present-day  receiving  tech- 
niques make  it  almost  impossible  to  receive  a 
double-sideband  signal  without  extreme  dis- 
tortion. The  reason  is  that  the  locally  supphed 


earner  must  be  in  exact  phase  with  the  (ab- 
sent) original  carrier  for  distortion- free  de- 
modulation—and this  requirement  for  exact 
phase  accuracy  means  precision  impossible  to 
attain  by  conventional  techniques. 

One  technique  exists  for  demodulating  DSB 
signals  the  right  way,  making  use  of  the  phase 
information  contained  in  the  two  sidebands 
tliemselves  to  correct  the  local  carrier*  This 
is  the  Webb  synchronous-reception  adapter^ 
described  originally  in  CQ  some  six  years  ago 
and  in  shorter  form  in  S  toner's  sideband  hand- 
book. However,  since  two  audio  phase-shift 
networks  and  something  like  eight  tubes  are 
required,  the  unit  has  never  been  very  popu- 
laj'* 

Tlie  more  popular  technique  for  receiving 
DSB  signals  is  simply  to  get  rid  of  one  of  the 
sidebands,  thus  making  a  SSB  signal  out  of 
it— and  these  are  relatively  eas>*  to  demodulate. 
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Fig.    1    Selectivity   curve   of  idea!   SSB   filter 
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Fig,   3   Typical  rcvr  phasing  unit 

But— and  this  bears  repeating— it  makes  no 
difference  so  far  as  communications  are  con- 
cerned whether  this  "unwanted"  sideband  is 
disposed  of  at  the  transmitter  or  at  the  receiver. 
If  it  is  dumped  out  at  the  transmitter,  twice 
as  much  talkpower  may  be  transmitted  for  the 
same  dc  power  input.  On  the  other  hand^  if  the 
orphan  sideband  is  disposed  of  in  the  receiver, 
the  receiving  operator  can  take  his  choice  as 
to  which  is  the  "orphan/*  which  is  sometimes 
a  help  in  the  case  of  QRM  on  just  one  of  the 
sidebands. 

The  selectable-sideband  feature,  though,  is 
more  theoretical  than  practical,  and  will  be  so 
long  as  the  present  convention  of  using  lower 
sideband  on  75  and  40  and  upper  sideband  on 
the  higher  bands  is  followed! 

Anyhow,  since  the  techniques  for  getting 
rid  of  the  poor  orphan  little  critter  are  tlie 
same  whether  employed  in  the  transmitter  or 
In  the  receiver,  it  only  makes  sense  to  examine 
them  one  time  and  one  time  only,  Let*s  go: 

Basically,  we  have  our  choice  of  tliree  meth- 
ods of  getting  rid  of  that  unwanted  sideband. 
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Fig.   4    Block  diagrom  of  third   method 


These  are  the  "filter**  method^  the  ^phasing" 
method,  and  (logically  enough)  the  "third 
method/*  If  we  examine  tliem  in  order,  we'll 
find  out  just  how  logical  that  last  name  above 
really  is! 

The  filter  method  is  simplicity  itself.  We 
simply  squeeze  the  DSB  signal  through  a 
filter  which  is  wide  enough  to  let  one  sideband 
llirough  but  not  wide  enough  for  two.  If  the 
DSB  signal  is  positioned  properly  in  relation 
to  the  filter  passband,  one  of  the  sidebands 
will  be  shaved  off  neatly  while  the  other  goes 
on  through  to  be  used. 

But  the  simplicity  of  tlie  filter  metliod,  in 
theory,  is  more  than  a  bit  deceiving  when  it 
comes  to  putting  it  in  practice.  The  width  of 
the  DSB  signal  (assuming  proper  speech  proc- 
essing to  limit  audio  bandwidth)  will  be  in 
the  neighborhood  of  6  kc.  The  widtli  of  the 


n 


6Dce 


12  AT  7 


<SSfCC 


/P-Tf=: 


1 


FROM 

BALANCED 

MODULAtOft 


3fS5  rOBS55MC 


TO  SECOND 
MIXER 


TO 

ALC   LIME 


METER   SHOWr^  IN 
ALC    POSITION 


300  V 


Fig,    5   Collins  32SI   filter  circuft 


■CTOBER   1965 


91 


I 


V3A 


Mj-H 


V4 

6BA6 


0     MULTIPLIER 


HFr 


PROM 
FRiST  MI9CER 


--^^ 


TO 

TO  S€CC5I*D         TO 

a* 

Ave  LiNt 

1  F     SCREEN  CATHODE 

OF 
SECONO  IF 

140  V 

Fig,   6  Collins  75S1    filter  circuit 


filter  passband,  tlien,  should  not  be  over  3  kc. 
To  get  just-acceiitable  performance^  the  un- 
wanted sideband  should  be  attenuated  at 
least  30  db— which  means  that  we  must  have  a 
filter  which  passes  a  3-kc  band  with  no  attenua- 
tion, and  at  the  same  time  rejects  an  immedi- 
ately adjacent  3-kc  band  by  30  dbl 

Tlie  passband  of  such  a  filter  would  look 
something  Hke  Fig.  1— if  we  could  get  one.  Un- 
fortunately, we  can*t*  We  can  get  a  reasonably 
(and  usably)  close  approximation  by  using 
Ingh-Q  LC  circuits  at  17  to  20  kc,  or  by  using 
crystal  lattices  at  frequencies  as  high  as  9 
Mc.  One  of  the  more  popular  approaches  to 
tlie  filter  situation  is  by  use  of  a  Collins 
mechanical  filter  at  455  kc.  Obviously,  the 
filter  approach  is  going  to  requiie  some 
fief|uency  conversion  to  be  useful,  and  so  it 
appears  to  be  a  prefened  approach  for  a  re- 
ceiver but  not  necessarily  so  good  in  a  trans- 
mitter. However,  other  considerations  enter 
iiitn  the  picture  and  \\^  find  that  many  per* 
sons  hold  the  belief  that  a  filter  approach  out- 
perfoiTiis  the  equally  popular  phasing  method. 

To  sum  up  at  tliis  point,  tlie  filter  approach 
is  somewhat  Hke  a  razor,  shaving  off  tlie  sides 
of  tlie  signal  band  so  that  just  one  sideband 
gets  through-  In  theory^  it's  simple,  but  in 
practice  the  extremely  rapid  rate  of  change 
requhed  between  passband  and  stopband 
makes  the  problem  difficult.  In  spite  of  this. 
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Fig.   7  Vester  HF  xtol  filter 


a  nxmiber  of  highly  successful   filter  designs 
are  available* 

How  about  the  phasing  metibod? 

This  approach  is  considerably  more  sophis- 
ticated in  its  concept,  in  that  we  make  the 
unwanted  sideband  simply  cancel  itself  out! 
To  see  how  this  can  happen^  take  a  look  at 
Fig.  2. 

This  illustiation  shows  how  phasing  can  be 
employed  in  a  transmitter.  All  phases  men- 
tioned, incidentally,  are  with  reference  to  tlie 
phase  of  the  "carrier  oscillator"— witliuut  such 
a  reference,  the  explanation  can  get  too  con- 
fusing to  ever  be  comprehensible!  It's  bad 
enougli^  even  with  a  reference! 

First  let's  look  at  audio  coming  ihrougli 
the  upjier  channel-  Tlie  sidebands  will  have 
phase  deteimined  primarily  1j>  (hat  of  the 
carrier  oscillator,  so  we  can  say  that  the  en- 
tire output  of  balanced  modulator  I  is  in  "zero- 
phase,"  or  in  phase  with  the  reference, 

Howe\er,  tlie  carrier  supplied  to  balanced 
modulator  II  is  shifted  90  degrees.  In  addition, 
the  audio  suppUed  to  BMII  is  also  shifted  90 
degrees.  These  two  90-degree  shifts  of  phase 
effectively  cancel  each  other  out  so  far  as  tlie 
upper  sidtl)and  coming  from  BMII  is  con- 
cerned, leaving  it  at  0-degree  phase.  However, 
the  phase  shifts  add  fur  the  lower  sideband, 
making  it  180  degrees  out  of  phase. 

If,  now,  we  add  the  outputs  oi  the  two 
balanced  inodulalors  together  (say,  in  a  com- 
mon tank  circuit)  the  lower-sideband  com- 
ponents will  cancel  each  other  out  since  they 
are  180  degrees  out  of  phase.  The  upper-side- 
band components,  on  the  otlier  hand,  being 
in-pliase  will  reinforce  each  other.  We  don*t 
worry  about  the  carrier  components,  since  they 
hii!  to  survive  tlie  balanced  modulators! 

By  changing  the  phase  of  the  audio  fed  to 
either  (but  not  both!)  of  the  balanced  modu 
lators  by  180  degrees,  v\e  can  switch  the  ac 
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to  low  power  in  an  instant,  (and  \ ice-versa) 
Construction  of  the  HA- 14  couldn't  have 
been  simpler-  All  of  the  parts  are  top  quality, 
made  in  U.S. A,  types.  Assembly  time  from 
parts  to  power  was  just  8  hours* 

The  instructions  were  great.  Details  are 
given  on  how  to  hook  the  linear  up  to  nearly 
any  exciter.  The  manual  even  gives  modifica- 
tion procedures  to  provide  an  ALC  input  for 
the  Heathkit  Model  HW-12,  22,  and  32  single- 
banders. 

After  you  have  finished  scddering,  there  is 
one  resistance  check  to  make  on  the  filament 
iLiie.  Then  youre  ready  for  the  preliminary 
fflnoke  test.  This  consists  of  several  bias  and 
fflament  voltage  measurements.  The  higli  volt- 
age is  left  disconnected,  and  no  measurcijii  nts 
are  made  on  it. 

The  K\V  Kompact  is  very  easy  to  operate. 
There  are  5  controls  in  addition  to  the  meter 
on  the  front  panel— tune^  band  select,  meter 
sensitivity,  meter  fmiction,  and  on-oif.  With 
the  linear  turned  off  and  switched  to  the  band 
being  used,  you  time  your  exciter  for  100 
watts  output.  Then  switch  the  linear  *'on"  and 
rotate  the  "tune"  control  for  maximum  output 
as  shown  on  the  meter.  Heath  recommends 
that  you  work  into  an  SW'R  of  2:1  or  less*  1 
have  found  that  you  start  having  difficulty  in 
loading  if  you  try  to  use  an  antenna  with  an 
SW'R  of  2:1  or  over- 

The  HA-14  needed  little  adjustment  when 
moving  from  tlie  high  to  the  low  portion  of 
the  band, 

Witli  my  little  HW-32  and  the  KW  Kom^ 
pact,  I  acquiied  new^  "prestige"  on  the  air- 
waves* I  can  now  talk  to  ATC's  and  ZL*s  wath 
5-8  signals  with  just  a  trap  vertical. 

With  only  four  connections  to  make,  it  is 
easv  to  transfer  the  HA-14  from  the  shack  to 
the  car.  It's  hard  to  explain  the  feeling  you 
get  when  you  have  1000  watts  iu  your  mobile. 
That  extra  power  sure  helps  cut  through  the 
QRM.  And  does  it  ever  suiprise  a  lot  of  hams 
when  they  see  their  S-meter  peaking  a-way 
up  there— from  a  mobile!  I 

I  used  the  Webster  Top  Sider  antenna  and 
their  gallon  coils  with  very  good  results.  It's 
a  good  idea  to  keep  people  away  from  your 
mobile  antenna  while  transmitting  with  tlie 
HA-14.  Someone  coukl  get  quite  a  suq:>rise  if 
they  get  hooked  up  with  it  as  you  call  CQ- 


I  put  a  sign  on  the  back  bumper  reading 
XAUTlON-^1000  watts."  You'd  be  surprised 
how  it  kept  people  finni  fulluwing  me  too 
closely  on  the  freeway!! 

Heatli kit's  HA-14  KW'  Kompact  is  a  real 
#ewel— and^  strictly  state  of  the  art 
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A  NEW  SOLUTION  TO  QRM! 
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THIS  REPRESENTS  THE  PERFORMANCE 
OF  SEIECTRONIX  FtLTERS, 

WE  ADMIT  that  our  photography  will  never  set  in 
dustrfof  standards,  but  our  filters  already  have, 


The  heavily  overcrowded  bands  wrth  whrch  today's 
amateur  h  confronted  has  brought  about  the  devel- 
opment of  two  highly  specialized  audio  filters  by 
Selectronix  Company,  They  ore  the  CLF-401  for  CW 
and  the  SLF-401  for  SSB.  The  characteristics  of  these 
filters  hove  set  new  industrial  stondords  In  several 
respects: 


They  have  cut-off  skirts  from  six  to  sixty  db, 
in  less  than  200  cps. 

The  bondwrdth  of  the  CLF-401  rs  150  cps.  and 
1.5  kc  for  the  SLF-401— optimum  under  QRM 
conditions* 

They  connect  directly  to  the  speaker  or  phone 
line  of  ©ny  receiver  or  tronscerver  and  hove  an 
insertion    loss  of  less  than  3   db. 

Both  filters  may  be  el im [noted  from  the  circuit 
by  means  of  an  In-Out  switch  on  the  front 
ponet. 


Within  ten  doys  after  the  purchose  of  any  Selec- 
tronix  product,  you  may  return  it  via  parcel  post  and 
receive  a  lull  refund  of  the  purchase  price.  This  offer 
enables  you  to  try  our  filters  with  complete  confi- 
dence* 

We   hope  you  wilt  enjoy  the  obsoiute  ultimate   in 
lectivity    devices    the   next   time    QRM    annoys    you 


CLF-401 
SLF-401 


$39.50 
$39.50 


Add  S2.00  for  postage  and  handling. 
Write   for   more   informofion   or   order   direct. 

SELECTRONIX  COMPANY 

1951  Selby  Avenue,  Los  Angeles,  California 
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Fig*   8   Heaiey  anti-spur  HF  xtal   filter 


tion  so  that  the  upper  sideband  cancels  out 
and  the  lower  gets  tlirough,  Tliis  leads  to  a 
simple  DPDT  reversing  switch,  to  select  side- 
band! 

How  can  this  l>e  applied  to  receivers?  All 
we  need  do  is  to  move  things  around  a  little 
as  shown  in  Fig,  3,  Now  the  phase-shift  net- 
work for  audio  conies  between  the  demodu- 
lators and  the  suinming  circuity  but  that's  the 
only  major  change.  Operation  is  exactly  the 
same;  in  eflFect^  the  signal  is  sliced  in  half 
precisely  at  the  frequency  of  the  carrier  os- 
cillator and  everything  on  one  side  is  rejected 
while  everything  on  the  other  side  passes 
through. 

Tlie  major  advantages  of  a  phasing  ap- 
proach are  tlie  elimination  of  the  require- 
ment for  rapid  change  of  discrimination  in  a 
narrow  frequency  intei"val  (wliich  made  filters 
so  difficult  in  practice)  and  fhe  ability  to 
generate  the  SSB  signal  at  any  frequency  de- 
sired ratlier  than  being  limited  by  filter  char- 
acteristics. Disadvantages  are  more  critical  ad- 
justment requirements,  and  (in  the  past) 
expense  of  the  audio  phase-sliift  networks. 
However,  present  networks  cost  less  than  $5, 

So  what  about  the  "third  method"? 

This  is  a  technique  which  combines  prin- 


ciples of  both  filters  and  phasing,  but  comes 
up  with  a  result  different  from  either.  It  was 
gone  into  in  some  detail  in  the  September, 
1957,  issue  of  QST,  but  almost  notiiing  has 
been  mentioned  about  it  since,  although  one 
commercial  fiiTn  marketed  a  ^'third-method** 
unit  for  a  time* 

Basically,  in  this  method,  audio  is  limited 
to  die  300-3000  cycle  band  and  is  applied  to 
a  pair  of  balanced  modulators,  (As  shown 
in  Fig,  4,)  The  first  carrier  is  at  1650  cps,  and 
is  shifted  +45  degrees  for  one  bal-mod  and 
—45  degrees  for  the  other.  Outputs  of  the 
two  bal-mods  go  to  sharp  cutoff  low-pass 
filters  with  1350-cps  cutoff  frequencies.  Thus 
the  outputs  of  these  filters  consist  of  0  to  1350 
cps,  DSB  signals,  in  which  corresponding  side- 
bands are  90  degrees  out  of  phase  with  each 
other* 

Each  of  these  signals  is  applied  to  another 
balanced  modulator.  Second  carrier  is  at  any 
convenient  output  frequency,  and  like  the 
first  carrier  is  shifted  plus  and  minus  45  de- 
grees* 

The  outputs  of  these  bal-mods,  then,  con- 
sist of  the  sidebands  of  the  second  carrier,  with 
phase  relationships  such  that  upper  side- 
bands reinforce  while  lower  sidebands  cancel 
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out.  In  addition,  half  the  spectrum  is  con* 
tributed  by  one  channel  while  the  other  half 
comes  from  the  other  channel.  And  finally, 
miy  unwanted  sideband  appears  inverted, 
right  on  top  of  the  desired  signal,  instead  of 
out  to  die  side! 

Let's  take  a  closer  look  to  add  to  the  con- 
fusion—but if  you  really  want  to  do  an>thing 
with  tliis  system,  go  back  to  the  original  QST 
article  by  WIPNBI— and  try  to  see  how  this 
inversion  works- 

The  first  carrier,  being  in  the  middle  of  the 
audio  range,  splits  the  signal  rather  rudely.  It 
produces  one  "folded"  sideband  where  you 
would  expect  a  ^ower"  sideband,  since  the 
"difference''  frequency  between  3000  cps  and 
1650  cps  is  1350  cps.  The  low-pass  filters 
cutting  off  at  1350  cycles  eliminate  aU  tlie 
upper-sideband  output  of  the  first  balanced 
modulators,  leaving  us  with  a  pair  of  folded 
sidebands  that  reach  from  1350  cps  down  to 
dc  and  back  up  to  1350,  The  "folding"  around 
do  introduces  a  phase  reversal  of  180  degrees* 

Now,  when  we  modulate  the  second  carrier 
with  these  folded  sidebands,  we  find  that  we 
have  in  the  output  two  perfectly  good  single- 
sideband  signals  superimposed  on  each  other. 
The  second  carrier  replaces  the  dc  point  as  the 
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''folding  point,''  and  the  upper-lower  sideband 
phase  relationship  combines  with  the  180- 
degree  reversal  introduced  by  the  folding. 
From  this  point  on,  it's  just  like  a  straight 
phasing  unit. 

Apparent  advantages  of  the  third  method 
are  the  complete  ebniination  of  any  require- 
ment for  audio  phase  shifting,  togetlier  with 
elimination  of  bandpass  filters.  Two  spot-fre- 
quency phase  shift  networks  are  required,  but 
these  pose  no  problems.  One  sharp  cutoff  fil- 
ter is  needed,  but  this  is  easy  enough  at 
the  frequency  involved. 

In  addition,  any  drift  of  circuit  adjustments 
will  result  only  in  degiadation  of  the  signal 
channel;  it  will  not  put  tmwanted  spurious 
signals    on    other    (even    adjacent)    channels* 

Disadvantages  include  possibility  of  disturb* 
ing  wlune  from  the  first  carrier  if  any  drift 
at  all  occurs,  and  quite  a  few  more  adjust- 
ments tlian  either  of  tlie  other  systems.  It  is 
not  certain  whether  tins  approach  can  be  ap- 
plied to  a  receiver  as  w^ell  as  to  a  tiansmitter, 
eidier. 

Some   Detailed   Examinations 

At  this  point,  we've  taken  general  looks  at 
the  three  ways  of  disposing  of  tliat  unwanted 
sideband.  Let's  take  a  little  more  detailed  view 
of  the  practical  appHcations  of  these  methods, 
to  see  what  they  entail-  We  might  as  well 
start  with  the  general  class  of  filters,  to  keep 
the  same  order  as  in  our  preliminary  looks. 

Most  popular  filter  arrangement  these  days, 
it  seems,  revolves  around  ColUns'  little  gem, 
tlie  mechanical  filter.  Or,  to  give  it  its  proper 
name,  the  magnetostricti ve  median  ical-reso- 
nance  filter. 

This  filter  (actually,  there  are  many  different 
models,  but  those  most  popular  for  ham  use 
have  similar  characteristics)  requires  low-im- 
pedance feed,  and  has  between  2  and  16  db 
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of  insertion  loss  in  the  passband  according  to 
Collins'  luindbouk  on  SSB.  Typical  shape 
factor  (ratio  of  bandwidth  at  6  db  down  to 
that  at  60  db  down)  is  2.25  tlie  closest  ap- 
proach to  the  ideal  LO  factor  yet  realized  to 
date- 

A  typical  circuit  for  use  of  tliis  filter  (taken 
from  tlie  Collins  32S-1)  appears  in  Fig.  5. 
Note  that  in  this  case  tlie  filter  is  used  between 
two  if  stages,  radier  than  directly  at  tlie  output 
of  a  balanced  modulator, 

A  receiver  circuit  using  the  mechanical  fil- 
ter (from  the  75S-1)  is  shown  in  Fig.  6.  Filter- 
switching  circuitiy  has  been  omitted  from  this 
schematic. 

Though  the  mechanical  filter  is  riglitly  pop- 
ular, it  has  some  disadvantages  as  well  as  ad- 
vantages. Largest  of  the  problems  is  the  rela- 
tively low  frequency  at  which  it  operates^ 
making  necessary  several  more  frequency-con- 
version stages. 

Recent  developments  in  high- frequency  crys- 
tal lattice  filters  have  made  it  possible  to  apply 
tlie  filter  approach  at  frequencies  as  high  as 
9  Mc  (the  McCoy  crystal  filler  is  a  typical 
commercial  version),  eliminating  one  set  of 
conversion  stages. 

One  of  the  pioneers  of  tins  approach  was 
Benfaniin  Fh  Vester,  W3TLN,  whose  article 
on  "Surplus-Crystal  1  ligh-Frequency  Filters"  in 
the  January,    1959^   QST  stirred  a   stoiin  of 


toroid- winding  and  experimentation.  The  ex- 
tremely simple  circuit  he  came  up  witli  is 
shown  in  Fig.  7.  Resistance  values  Rl  and  R2 
are  critical;  Rl  is  the  apparent  source  im- 
pedance and  should  be  as  low  as  possible. 
Catliode-foUow^er  feed  is  ideal.  R2  should  be  as 
liigh  a  resistancu  as  will  allow  a  smooti> 
topped  passl);uid;  typical  values  are  from  1000 
to  4700  olniis.  LI  is  a  bifilar-wound  toroid, 
and  you  11  have  to  wind  it  yourself-  Perform- 
ance of  this  circuit  was  measured  by  Vester, 
who  reported  a  shape  factor  of  2.0^  with 
6-db  bandwidth  of  2  kc  and  60- db  spread  of 
4  kc- 

Some  18  months  later,  D.  J.  Healey,  W3HEC, 
pointed  out  a  possible  shortcoming  of  tlie 
Vester  circuit*  If  die  cr>stals  have  spurious 
responses,  they  may  allow  spurious  signals 
tlu'ougli  the  filter.  He  offered  an  alternative 
circuity  shown  in  Fig.  8,  Shape  factor  of 
this  one  (measured  at  30  db  down  instead 
of  60,  so  not  comparable  to  the  other  fig- 
ures) is  L44,  while  bandwidth  is  just  under 
3  kc*  Complete  details  of  this  one  appeared  in 
the  October,  1960,  issue  of  QST,  witli  up- 
dating in  the  January^  1961  issue. 

One  of  the  more  interesting  appUcations 
of  these  Iiigli- frequency  filters  has  been  in  the 
construction  of  transceivers.  One  of  the  first 
described  was  Vester's,  which  appeared  orig- 
inally in  Hie  June,  1959,  QST  and  has  since 
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been  reprinted  in  recent  editions  of  the  ARRL 
Mobile  Manual,  The  filter,  if  amplifier,  bal- 
anced modulator  outi>ut^  and  receiving  mixer 
output  circuits  are  shown  in  Fig.  9,  while  Fig. 
10  is  a  simplified  block  diagram  of  the  rig 
sho%ving  how  the  changeo\'er  from  **transmit'* 
to  "receive"  is  accomplished  by  merely  switch- 
ing B  +  from  one  set  of  tubes  to  another 
without  disturbing  signal-carrying  connections 
except  at  one  point. 

Bridge  and  lattice  ciystal  filters  work  as  well 
at  455  kc  as  they  do  in  the  9-Mc  region,  and 
existing  sideband  handbooks  give  ample  in- 
formation on  the  design  and  construction  of 
such  units-  Like  their  higher-frequency  broth- 
ers, these  are  medium-impedance  devices,  and 
passband  shape  may  be  most  easily  adjusted 
by  A  aning  the  output  load  resistance,  A  typ- 
ical circuit  is  shown  in  Fig.  11,  This  may  be 


applied  to  either  a  transmitter  or  a  receiver 
by  substituting  the  proper  circuit  in  the  block 

marked  "mixer/' 

Older  texts  on  SSB  devote  considerable 
space  to  LC  filter  circuits  operating  at  50  kc 
and  lower  frequencies •  These,  for  all  practical 
purposes,  are  obsolete  today.  The  sole  excep- 
tion is  in  the  "third  method"  where  sharp 
cutoff  low-pass  filters  to  eliminate  everything 
above  1350  cps  are  required. 

So,  having  looked  more  closely  at  filter  cir- 
cuits^ let's  tmn  om:  attention  now  to  the  phas- 
ing approachp 

Thougii  a  phasing  unit  can  operate  at  any 
rf  frequency,  it's  been  customary  (since  Wes 
Schiun,  W9DYV,  chose  to  use  it  in  his  pio- 
neering CE-lOA  exciter)  to  use  a  9,0  Mc 
carrier.  This  can  then  be  mixed  with  a  5-Mc 
vfo  to  get  either  4-Mc  LSB  or  14-Mc  USB, 
without  switching. 

But  the  first  popular  phasing  exciter  did  not 
use  9  Mc,  It  was  the  "SSB,  Jr.*'  devised  by 
Don  Norgaard,  W2KUJ,  for  G^E  Ham  News, 
and  it  operated  at  any  chosen  spot  frequency 
in  the  75-meter  band. 

This  httle  3-tube  unit  followed  tiie  same 
basic  principles  explained  earlier;  its  block 
diagram  appears  in  Fig-  12.  Power  output 
was  some  2  watts-  Any  frequency  change 
necessitated  realignment  of  the  rf  phase-shift 
network. 
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Tlie  same  basic  circuit  was  adopted  by 
l^9D\'V  for  the  lOA  exciter.  He  moved  the 
operating  frequency  to  9  Mc  and  added  a 
mixer,  thus  eliminating  the  need  for  realign- 
ment with  every  QSY.  He  also  added  a  number 
of  operating  conveniences  such  as  VOX— but 
those  are  apart  from  this  discussion. 

The  nest  change  of  any  significance  in  phas- 
ing exciters  was  introduction  of  Heath's  SB-10 
transmitter  adapter^  designed  to  accept  the 
rf  driver  output  of  a  standard  AM  transmitter 
and  to  convert  it  to  SSB  at  operating  fre- 
quency •  The  SSB  signal  is  then  returned  to 
the  original  transmitter,  where  the  final  is  re- 
adjusted to  act  as  a  linear  amphfier* 

The  necessity  for  reaUgnment  of  phase- 
shifting  components  with  each  fxequency 
change  is  avoided  by  use  of  a  broad-band 
passive  rf  phase-sliift  network,  and  switching 
a  different  such  network  into  the  circuit  for 
every  band  covered.  This  part  of  the  circuit, 
together  with  inputs  to  tlie  balanced  modula- 
tors, is  shown  in  Fig.  13* 

^\n  interesting  variant  of  the  phasing  t>pe 
of  exciter,  especially  suited  for  use  at  VHF,  is 
tlie  Unear-phasing  unit.  This  has  not  been 
fully  described  in  print  before j  but  most  of  the 
work  on  it  has  been  done  by  a  New  York 
group.  The  rf  phase  shift  is  obtained  by  vary- 
ing length  of  feedlines  to  tlie  pans  of  balanced 
modulators •  For  any  frequency  at  which  the 
two  feedhnes  differ  in  length  by  90  degrees, 
phase  shift  will  be  correct.  As  90  degrees  is 
%  wavelength^  one  line  should  be  12  inches 
longer  than  the  other  for  operation  on  144 
Mc.  At  50  Mc,  the  length  difference  would  be 
3  feet  4  inches.  This  line  can  be  coiled  up 
leatly  and  tucked  out  of  the  way. 

A  typical  linear-phasing  unit  is  shown  sche- 
;atlcally  in  Fig.  14,  Although  this  unit  is  for 


50-Mc  use,  it  can  be  used  equally  well  at 
frequencies  up  through  432  Mc  by  scaling 
line  lengtli  appropriately* 

A  super-simplified  phasing  unit,  especially 
for  50-Mc  use,  was  described  about  a  year 
ago  by  W5BCS  and  W50RH  who  dubbed'  tlie 
entire  unit  "The  Little  Feller/'  Built  around 
ZLlAAX's  three-compartment  audio  phase  shift 
network^  together  with  a  passive  bridge  rf 
network  a  la  SB-10,  the  unit  offered  some  15 
db  suppression  of  the  unwanted  sideband  pro- 
vided a  carbon  mike  with  low^  response  to 
higher  frequencies  was  used*  The  phase  shift 
network  used  in  tliis  rig  appears  in  Fig.  15. 

As  we  saw  earlier,  any  phasing  transmitting 
unit  can  be  changed  over  to  function  as  a 
receiving  unit  by  simply  moving  the  audio 
phase-shift  network's  location  in  the  system. 
The  original  such  unit  was  the  General  Electric 
YS-1  designed  by  Norgaard  and  described  in 
QST  in  July,  1948-  This  unit  was  later 
simpHfied  and  described  in  G-E  Ham  News 
as  the  Signal  Slicer,  and  in  this  version  won  im- 
mediate popularitv^  The  schematic  of  the  sim- 
plified unit  appears  in  Fig.  16,  while  Fig. 
17  shows  a  block  diagram  of  the  same  unit 
to  show  which  components  perform  what  func- 
tions. This  will  allow  3''ou  to  substitute  other 
building  blocks,  if  you  so  desire,  such  as  (for 
instance)  the  simplified  audio  phase-shift  net- 
work of  Fig.  15  instead  of  the  specified 
conrmfiercial  PSN. 

Note  that  both  the  phasing  and  filter  exciters 
described  here  provide  only  minute  amounts 
of  power.  Most  of  them  can  perform  nicely 
when  connected  directly  to  an  antenna-but 
none  of  them  will  be  rock-crushers  used  bare- 
foot- How  to  get  more  power?  Hook  in  a 
linear— and  that's  the  subject  of  the  next  in- 
stallmentf 
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DC  Transformers 


Since  the  very  early  days  of  radio  there 
has  been  a  demand  for  eqmpment  to  trans- 
form an  a\ailaljle  source  of  dc  power  to  a 
different  voltage  lev^eL  In  the  past,  rotating 
macliinery  was  used  ahnost  exclusively  for  this 
puipose-  The  vibrator  has  taken  first  place  for 
low  power  applications  in  more  recent  times. 
Tlie  vibrator  by  nature  has  a  relatively  low 
reliability,  and  the  sparking  contacts  make  it 
a  first  dass  noise  generator.  The  am  omit  of 
power  wliich  can  be  obtained  from  a  low- 
voltage  source  is  limited  because  of  the  need 
for  large  contacts  to  switch  the  high  currents 
in\  olved.  The  mass  of  the  contacts  limits  the 
frequency  to  fairly  low  values  and,  hence^  the 
power  transformer  which  performs  the  actual 
voltage  changing  is  comparable  in  size  to  60 
cycle  powder  transformers,  EflRciency  is  not 
highj  especially  at  light  loads,  because  a  fair 
proportion  of  the  input  power  is  used  just 
to  move  the  vibrator  contacts. 

With  the  advent  of  semiconductor  devices, 
it  has  become  possible  to  bLLild  dc-to-dc  con- 
verters which  are  simple,  reliable  and  eflBcient 


SEC      ^vm 


(A) 


Fig,    I 


\  -  SW^    CLOSES 
i;    TO  T,  -  SMALL   COMPARED 
to  TIME  CWSTANT 


They  can  be  made  to  operate  at  input  voltages 
of  from  one  to  fifty  or  more  volts  and  there 
is  esseutialh'  no  limit  on  tlie  output  voltage. 
Power  outputs  can  range  from  milliwatts  up 
to  a  kilowatt  or  more.  Overall  efiBciency  and 
overall  pliysiciJ  size  including  output  filters  are 
comparable  to  60  cycle  power  transformers 
alone.  Hence,  the  title  of  tliis  article^  "DC 
Transformers-" 

Applications 

Numerous  articles  have  been  wintten  on  dc- 
to-de  converters  suitable  for  supplying  power 
at  voltages  of  several  hundred  volts  for  the 
plate  suppK^  to  mobile  vacuum  tube  receivers 
and  transmitters.  There  is  an  equally  impor- 
tant application  iii  power  sui>plies  for  portable 
and  mobile  transistorized  eqin'pment.  Transis- 
tor rf  output  stages  can  now  be  built  to  give 
power  outputs  up  to  50  watts  or  more.  In  or- 
der to  achieve  these  power  levels,  collector 
supplies  of  25  to  50  volts  are  needed.  Con- 
verters operating  from  12  volt  batteries  can 
be  used  in  mobfle  installations  for  supplying 
collector  voltages  of  this  magnitude*  In  hand- 
held portable  transceivers  a  battery  supply  of 
3  to  6  volts  can  operate  tlie  receiver  and 
modulator  stages  very  nicely.  However^  volt- 
ages of  15  to  20  are  desirable  for  the  rf  outinxt 
stage  especially  at  power  levels  of  a  watt  or 
more.  Since  battery  costs  are  roughly  propor- 
tional to  the  nimiber  of  cells,  a  3  to  6  volt 
battery  is  considerably  more  economical  than 
a  15  to  20  volt  battery,  A  converter  can  be 
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Fig,  2* 

Ci — 500  MFD  50  volt  electrofytic 

CRi-CR:i^CR3-CR4^1  N 1 21 9     Silicon     recti  ^ 
fiers 

Qi-Q^ — Motorola  2N1544 

Ri— 33   n  for  6  volt   input,   6,8   fi  for   12 
volt  input.   Both    Vi  watt 

Rl^^ — 390  fi  for  6  volt  input,   820  0  for   12 
volt  input.  Both   Vx  watt 
R3 — 3300  Q  for  25  volt  output,  6800  Q  for 
50  volt  output.  Both  1   won 

used  to  step  up  die  batteiy  voltage  to  15  to  20 
volts  for  the  rf  amplifier* 

A  third  use  for  dc-to-dc  couverters  is  to 
provide  opposite  polarity  voltages.  Two  volt- 
age sources  of  opposite  polarity  are  often 
desirable  iu  transistor  equipment  but  use  of 
two  separate  batteries  is  inconvenient  and 
unecononncaL  Since  the  input  and  output 
of  dc'to-dc  converters  can  be  completely  iso- 
lated, they  can  be  used  to  provide  an  opposite 
polarity  source  from  a  single  battenr^ 

Operating  Principles 

Before  proceeding  to  a  description  of  spe- 
cific converter  designs,  it  may  be  well  to  dis- 
cuss some  of  the  basic  operating  principles  in- 
volved- Fig,  1(A)  shows  an  iron  core  trans- 
former, a  battery  and  a  switch.  When  the 
switch  is  closed,  essentially  the  full  batteiy 
voltage  appears  across  the  transformer  pri- 
mary. Because  of  the  inductance  of  the  pri- 
mary,  the  current  begins  to  increase  at  an 
essentially  Hnear  rate.  This  increase  continues 
(not  necessarily  linearly)  until  the  core  either 
saturates  or  until  the  current  is  Umited  at  some 
point  below  the  saturation  level  by  the  coil 
resistance-  During  the  time  that  the  current  is 
changing,  a  voltage  is  generated  in  the  sec- 
ondary. This  voltage  is  constant  during  the 
time  that  the  current  is  changing  at  a  con- 
stant rate-  Fig-  1(B)  shows  the  current  and 
voltage  waveforms-  If  the  battery  polarity  is 
reversed  periodic^y  at  a  rate  suc^  tiiat  steady 
state  conditions  are  not  reached  between  re* 


o    o 

+ 
SUPPLY  VOLTAGE 


FiG-    3 


Ci — 100    MF-D,    50    volt   minrature    electro- 
lytic capacitor 

CRi-CRa-CRn-CR* — IN645  mmioture  silicon 

diodes 

Q,-Q.^ — RCA  2N1183  Tronsistors 

R, — 22  n  for  3  volt  input,  47  Q  for  6  volt 
input,  270  n  for  12  volt  input-  All  V4  w. 
R^j — 390  ji  for  6  volt  input,    1800  n  for  6 
volt   input,   6,800  0  for    12  volt   input.   All 
V4   w, 
Rs — 8200  fi,   Va  watt 

versals,  then  a  square  wave  of  voltage  is  gen- 
erated in  the  secondary.  This  polarity  rever- 
sal is  the  function  performed  by  the  vibrator 
in  a  vibrator  converter.  In  order  to  substitute 
transistors  for  the  vibrator,  the  circuit  of  Fig, 
2  is  used.  The  primary  is  now  divided  into 
two  sections  by  a  center-tap  and  a  third  wind- 
ing is  added  to  provide  drive  voltage  for  the 
transistors.  The  symbol  for  the  transformer 
core  indicates  that  it  is  made  of  a  material 
having  a  square  hysteresis  loop.  In  other 
words,  it  changes  rapidly  from  the  unsaturat- 
ed to  the  saturated  condition  when  the  core 
flux  reaches  a  specific  level. 

The  transistors  in  this  circiiit  operate  as 
switches  and  here  Hes  the  explanation  for  the 
large  power  handling  capability  of  even  rel- 
atively small  transistors p  When  the  base  is 
heavily  forward  biased,    (base  negative  witli 


Fig,  4,  Interior  of  dc  transformer. 
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Fig.  5- 


Fig,  6. 


respect  to  emitter  for  PNP  transistors)  the 
transistor  is  switched  on  and  the  voltage  be- 
tween the  emitter  and  collector  is  about  0.25 
volts.  In  this  condition,  the  collector  dissipa- 
tion is  low  (0.25  X  le)  even  though  le  (col- 
lector current)  may  be  quite  large.  When  the 
base  is  reverse  biased,  the  transistor  is  switched 
off  and  the  collector  current  is  essentially  zero* 
It  is  only  during  the  transition  period  between 
on  and  off  and  vice  versa  that  the  dissipation 
is  significant.  If  transistors  are  selected  with 
frequency  cutoff  values  ten  or  more  times  the 
maximum  converter  operating  frequency,  the 
transition  time  is  small  compared  to  the  on 
and  off  times  and  the  total  dissipation  is  low. 
For  this  reason  transistors  used  in  converters 
can  handle  about  ten  times  their  normal  Class 
A  power  rating.  They  must,  however,  have 
collector  current  ratings  equal  to  or  greater 
than  the  maximum  input  current.  The  cuiTent 
rating  is  the  limiting  condition  for  convert- 
ers designed  for  very  low  input  voltages. 

The  operation  of  the  circuit  of  Fig,  2  is 
quite  easy  to  visualize.  When  power  is  ap- 
plied, resistor  R2  supplies  a  small  initial  for- 
ward bias  to  the  bases  of  Qi  and  Q^.  This 
causes  them  to  draw  collector  current  through 
the  primary  vtdndings  of  T^.  Small  differences 
in  Qi  and  Q2  cause  one  or  the  other  (let  us 
assume  Qi)  to  draw  slightly  more  current. 
The  phasing  of  the  feedback  winding  is  such 
that  current  flow  in  the  Qi  half  of  the  pri- 
mary biases  Qi  on  and  Q2  off.  Qi  is  thus 
turned  rapidly  full  on  and  Qo  is  turned  full 
off.  The  current  in  the  Qi  half  of  the  primary 
then  increases  until  the  transformer  saturates. 
When  the  core  saturates,  the  coupling  be- 
tween the  windings  is  essentially  zero  and  the 
bias  on  the  bases  from  the  feedback  winding 
is  removed.  This  turns  Qi  off  and  the  flux  in 
he  transformer  core  begins  to  decay.  This 
Ieca>ing  flux  generates  a  voltage  in  the  feed- 


back winding  of  opposite  polarity  and  Q2  is 
thus  turned  on  and  Q^  held  off.  The  current 
through  the  Qo  half  of  the  primary  then  in- 
creases until  the  core  is  saturated  in  the 
opposite  direction  and  the  oscillatory  action 
proceeds  at  a  rate  determined  largely  by  the 
applied  voltage  and  the  primary  inductance. 
The  voltage  across  the  total  primary  is  twice 
the  supply  voltage  minus  twice  the  voltage 
drop  between  transistor  collector  and  emitter 
in  the  on  condition.  In  other  words,  about 
one-half  volt  less  than  twice  the  input  volt- 
^g6.  Qi  and  Q2  must  have  a  voltage  rating 
(collector  to  emitter)  of  twice  the  supply 
voltage  plus  a  safety  factor  of  about  25X  to  pro- 
tect against  the  voltage  spikes  generated  by 
core  saturation.  The  feedback  winding  is  ar- 
ranged to  supply  a  somewhat  larger  voltage 
than  required  and  resistor  Rj  is  selected  to  drop 
this  voltage  to  a  value  just  sufficient  to  turn  Qi 
and  Q2  fully  on  under  maximum  load. 

The  secondary  voltage  is  a  square  wave 
equal  to  twice  the  supply  voltage  (minus 
about  0.5  volt)  times  the  turns  ratio  (second- 
ary to  total  primary),  Silicon  diodes  CRi 
through  CR4  rectffy  this  square  wave  and 
C^  filters  out  the  small  switching  transients. 
The  frequency  is  usually  selected  to  be  in  the 
vicinity  of  one  kilocycle  and  Ci  need  not  be 
very  large  in  order  to  provide  sufficient  filter- 
ing at  this  frequency,  C|  serves  an  additional 
pmpose^  however,  in  that  it  prevents  stopping 
of  the  oscillator  by  momentary  overloads- 
R3  is  selected  to  draw  a  very  small  current 
(one  to  a  few  milliamperes )  which  is  all  that 
is  needed  to  prevent  C^  from  charging  up  to 
the  peak  of  the  spikes  present  on  the  second- 
ary voltage.  The  regulation  is  very  good  up 
to  the  maximum  load  because  of  the  square 
wave  input  to  the  rectifier.  The  output  dc  volt- 
age is  equal  to  the  secondary  voltage  minus 
the  rectifier  drop  of  one  to  two  volts.   The 
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converter  is  not  harmed  by  shorting  the 
output  When  the  output  is  shorted,  the  feed- 
back voltage  drops  and  tlie  converter  stops 
oscillating.  The  iiniiut  current  drops  to  a  low 
value  luider  this  condition. 

The  circuit  of  Fig,  2  is  suitable  for  output 
powers  up  to  50  to  100  watts.  Above  tliis 
power  level  the  circuit  of  Fig-  3  is  more  eco- 
nomical because  only  Ti  need  have  a  core 
made  of  tlie  more  expensive  square  hysteresis 
loop  material,  T^  is  designed  like  a  conven- 
tional power  transformer  in  that  the  core  does 
not  saturate  under  any  operating  condition. 
The  primary  of  T^  and  resistor  Rf  are  pro- 
portioned so  that  the  core  of  T^  saturates 
and  oscillation  takes  place  in  a  manner  similar 
to  that  described  for  the  circuit  of  Fig.  2. 

Typical    DC -to -DC    Converters 

Figs,  4,  5,  and  6  are  photographs  of  a  con- 
verter designed  to  supply  100  milliamperes  at 
20  \  olts  or  200  niilliainperes  at  ten  volts  from 
either  a  3  volt  or  a  6  volt  batteiy  su£>ply-  It 


will  also  oi^erate  from  a  12  volt  supply  and 
under  this  condition  the  output  is  20  volts  at 
250  milliamperes  or  40  volts  at  125  milliam- 
peres. The  circuit  is  as  shown  in  Fig,  2  except 
that  the  trausformer  has  multiple  primary 
and  secondary  windings  in  order  to  provide 
for  the  different  iupiit  and  output  voltages. 
Fig,  7  is  a  schematic  of  tbe  transformer  con- 
struction and  also  gives  component  values  for 
the  ciieuit  of  Fig.  2.  Full  load  efOciency  rang- 
es between  75%  and  85%  depending  on  wliich 
taps  are  in  use.  Frequency  is  nominally  1500 
cycles  at  three  or  sue  volts  input  and  3000 
cycles  at  12  volts  input.  Exclusive  of  the 
mounting  flanges  on  the  baseplate,  the  con- 
verter occupies  a  volume  of  3,9  cubic  inches. 
The  modular  construction  matches  other  units 
of  a  one  watt  output  ten  meter  transceiver. 

Fig.  8  is  a  photograph  of  a  transformer  de- 
signed to  put  out  40  watts  at  12^  25  or  50  volts 
from  eidier  a  6  or  12  volt  input  supply.  Fig, 
9  is  a  schematic  diawing  of  this  transformer 
giving  component  information  for  the  circuit 
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Fig.  7-  Construction  ond  connections  for  transformer  used  in  dc  to  dc  converter  shown  in  photo- 
graphs (Fig.  4,  5  &  6) .  Component  values  and  connections  refer  to  the  circuit  shown  in  Fig.  2. 
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LIBERTY  ELECTRONICS,  INC. 

WANTS  TO  BUY  FOR  CASH 


Electron  tabes  and  semiconductors 

Most  any  type  or  quantity 
Receiving^  transmitting^,  special  purpose,  magnetrons,  klystrons 

We  vflll  make  you  an  immediate  offer  in  cash. 

Surplus  communication  and  test  equipment 

AN/GRC-3,  4,  5,  6,  7,  8,  10,  19,  26,  27,  46 

Test  equipment  with  ARM,  SG,  URM,  UPM,  USM,  and  TS  prefixes 

Communications :  AN/TRC 

Receivers;  AN/APR-9,  13,  R-388A,  R-274,  R-390A,  R-391,  etc. 

Indicators:  ID-250,  251,  387,  257A,  etc. 

Aircraft:  AN/ARC-27,  34,  38,  44,  52,  55,  57,  73,  84 

AN,ARN-14,  59,  67,  70 

AN/APS-42,  81 

AN/APN 

Also;  Tektronix  and  Hewlett  Packard  scopes 


Liberty  Electronics 

548  Broadway 

New  York,  New  York  10012 

Phone  212-925-6000 
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Fig.  8.  Typical  tronsformer, 

of  Fig*  2.  The  finished  power  supply  including 
a  500  mfd,  50  volt  output  filter  occupies  a 
volume  of  25  cubic  inches.  This  unit  is  suit- 
able as  a  power  supply  for  a  forty  watt  input 
mobfle  final  amplifier  using  2N1907  transis- 
tors. 

Transformer  Design 

The  most  important  component  in  these 
converters  is  the  saturating  core  transformer 
(T,).  The  core  material  is  a  grain-oriented 
alloy  of  nickel  and  iron.  Grain-orientation  is 
achieved  by  heavy  cold  rolling  of  the  material 
into  thin  strip •  The  usual  strip  thiclcness  for 
frequencies  up  to  2000  cycles  is  2  mils.  One 
mil  material  has  lower  losses  at  higli  frequen- 
cies and  is  used  at  frequencies  above  2000 
cycles^  These  thin  materials  are  only  practi- 
cal when  wound  in  continuous  strip  toroidal 
cores  although  six  mil  thick  material  can  be 
obtained  in  the  form  of  U  shaped  laminations. 
The  material  is  strain  sensitive  and  the  finished 
cores  are  encased  in  aluminum,  plastic,  or 
epoxy  coated  aluminimi  cases  to  protect  them 
from  the  strain  from  the  windings.  Complete, 
cased  toroidal  cores  are  available  from  a  num- 
ber of  manufacturers.  Two  of  the  better 
known  trade  names  for  the  material  are  Delta- 
max  and  OrthonoL* 

Toroidal  transformers  are  not  difficult  to 
wind  by  hand  since  relatively  few  turns  are 
requhed-  In  order  to  understand  the  simple 
calculations  involved^  it  is  desirable  to  become 
familiar  with  some  of  the  magnetic  core  temii- 
nology: 

B— Magnetic  induction  or  flux  density  per 
unit  area  measured  perpendicular  to  the  di- 
rection of  the  flux.   In   the   CGS   system   of 


*  Deltamax  cores  are  manitfactured  by  the  Arnold  En- 
gineer ing  Company,  Marengo,  Illinois.  Orthonol  cores 
are  manufactured  by  Magnetics,  Inc.,  Butler,  Painaylvania* 


units,  tlie  unit  of  area  is  the  square  centimeter 
and  tlie  unit  of  magnetic  induction  is  the 
gauss. 

Bg— Magnetic  induction  per  unit  aiea  at  tlie 
core  saturation  leveL  This  is  the  induction 
level  at  which  a  further  increase  in  mag- 
netizing force  (current  through  the  coil)  does 
not  produce  a  corresponding  increase  in  in- 
duction. 

c^— The  magnetic  flux  existing  in  a  given 
medium.  The  unit  of  measurement  in  the 
CGS  system  of  units  is  the  maxw^ell.  Numeri- 
cally equal  to  2B  or  2Bb  times  the  effective 
cross-sectional  area  (Aenet)  of  the  core  in 
square  centimeters-  The  factor  of  2  is  pres- 
ent because  ^  is  measured  from  the  peak  in- 
duction in  one  direction  through  zero  to  the 
peak  induction  in  the  other  direction  whereas 
B  and  B^  are  measured  from  zero  in  one  di- 
rection only. 

Ac— Gross  cross-sectional  core  area.  For 
use  with  Bg  and  0  (CGS  system),  A^  should 
be  measured  in  square  centimeters, 

Acnet*~Ac  multiplied  by  a  stacking  factor 
which  allows  for  the  space  between  lamina- 
tions (or  turns  of  tape  in  toroidal  cores).  For 
2  mil  thick  tape-wound  cores,  the  stacking 
factor  is  usually  0.8.  For  one  mil  tape,  it  is 
0,7- 

Window  Area— The  area  of  the  center  open- 
ing in  toroidal  cores.  Usually  given  in  circular 
mils  since  this  facilitates  calculation  of  wire 
capacity.  Area  in  circular  mils  is  equal  to  L27 
X  10®  times  the  window  area  in  square 
inches. 

Winding  Factor— The  factor  by  which  the 
window  area  must  be  multiplied  in  order  to 
determine  wire  capacity.  It  allows  for  insula- 
tion between  windingSj  space  between  wire 
turns,  and  the  necessary  residual  hole  left  after 
the  winding  is  completed*  It  is  numerically 
equal  to  the  total  wire  cross  sectional-area 
including  insulation  divided  by  the  window 
area  with  both  areas  given  in  circular  mils. 
For  machine-wound  toroidal  transformers,  the 
winding  factor  varies  between  0,2  and  0.4. 
The  smaller  nrnnber  appHes  to  the  smaller 
cores  and  larger  wire  sizes.  It  is  possible  to 
achieve  winding  factors  above  0.5  with  hand 
winding  and  use  of  progressively  smaller  shut- 
tles to  carry  the  wire  through  the  core  win- 
dow. 

As  a  starting  point  for  the  transformer  de- 
sign^ the  desired  wattage  output  and  the  nomi- 
nal input  and  output  voltages  should  be  se- 
lected. Assume  80%  efiBciency  and  the  input 

wattage  is  then: 
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FOR  12.5  VOLTS    OUTPUT 
ALL  WINDINGS  CONNECTED 
IN    PARALLEL.      37.5  VOLTS 
AT  REDUCED  POWER    CAN 
BE    OSTAINED  BY   USING 
THREE  WINDINGS  IN  SERIES, 


Fig.  9.  Constructfon  and  connections  for  40  watt  converter  transformer  shown  in  Fig,  8,  Compo 
nent  values  and  connections  refer  to  the  circuit  of  Fig»  2. 
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The  input  current  is  then  found  from: 
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Efii  is  the  lowest  supply  voltage  expected  mi- 
nus 0.25  volts  to  allow  for  the  voltage  drop 
in  the  on  transistor. 

The  primary  wire  size  is  tlien  selected  based 
on  500  circular  mils  per  ampere.  500  cir- 
cular mils  is  used  instead  of  the  usual  1000 
because  the  primary  halves  draw  current  on 
alternate  half-cycles.  The  secondary  wire  size 
is  selected  based  on  1000  circular  mils  per 
ampere  after  the  output  current  has  been  de- 
termined from  the  relationship: 


A  standard  core  size  is  then  selected  from 
the  manufacturer's  catalog-  The  net  core  area 
(Acnet)  ^^^  square  centimeters  is  determined 
from  the  catalog  and  ^  is  calculated  from: 

*P  ^  -^  Bg  A^.  npt 

(B3  =  14,500    gausses    for   the    core 
materials  mentioned  above) 
The  number  of  primary  turns  is  tlien  cal- 
culated from: 


^ 


Turns  (^  pri)  = 


E 


Jn 


2<frfxlO"S 


(In  this  equation,  f  should  not  be  more  than 
one-tenth  of  the  transistor  cutoff  frequency  or 
more  than  2000  cycles  for  2  mil  thick  core 
material,  1200  cycles  is  a  good  nominal  value) 
The  transformer  tums-per*volt  is  then  cal- 
culated from: 
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The  secondary  voltage  should  be  about  two 
volts  greater  than  the  desired  dc  output  volt- 
age to  allow  for  rectifier  chop.  An  additional 
increase  of  3%  to  5%  in  secondaiy  voltage  ^vill 
compensate  lor  resistance  drop  in  the  wind- 
in  [^s  if  it  is  essential  that  the  nominal  dc  output 
voltage  be  available  at  the  minimum  input 
voltage  (Eiii),  Because  the  secondary  wave- 
form is  a  square  wave,  it  is  unnecessary  to 
allow  for  the  usual  drop  caused  by  rectifying 
a  sine  wa\e.  Secondary  turns  are  detennined 
from : 

Turns   (sec)  ~  E^,,^.  x Turns-per-volt 

Tlic  number  of  turns  in  the  feedback  witid- 
ii7g  is  determined  in  the  same  wav.  Each  half 
of  the  feedback  winding  should  have  an 
ontput  voltage  of  from  1.5  to  2,0  volts  for 
germanium  transistors  or  2.5  to  3.0  volts  for 
silicon  transistors-  The  wire  size  can  be  as 
small  as  con\enient  providing  that  the  area 
in  circidar  mils  is  at  least  one-tenth  that  of 
the  primary  wire. 

Next,  it  is  necessar%'  to  determine  whetlier 
all  these  turns  of  wire  can  be  fitted  into 
the  window  of  the  core  that  was  selected. 
For  this  purpose  it  is  necessary  to  know  the 
cross-sectional  area  (including  insulation)  of 
each  size  of  wire  to  be  used.  This  can  be 
determined  from  a  wire  table  or  calculated 
from  the  overall  ware  diameter.  The  total  wire 
area  is  dien: 

Total  w ire  iuea  =  (Turns^  pri  X  Wire  area, 
pri)    +    (Turns,   sec,   x  Wire  area,   sec) 

(The  feedback  winding  occupies  so  little 
space  that  it  can  be  neglected  in  this 
calculation ) 

The  total  wire  area  in  circular  mils  as  de- 
termined above  should  then  be  divided  by 
the  core  window  area  in  circular  mils.  The 
result  is  the  winding  factor.  If  it  is  between 
0:3  and  0.4  the  windings  should  go  on  with 
ease*  It  is  possible  to  make  it  if  the  winding 
factor  is  as  high  as  0.35  but  don't  count  on  it 
If  the  winding  factor  is  too  large,  select  anoth- 
er core  with  a  larger  window  or  a  larger  cross- 
sectional  area  or  botli  and  perfomi  tlie  above 
cakiilntions  again.  Similarly,  if  the  winding 
factor  is  below  0.2,  a  smaller  core  should  be 
selected-  Winding  factors  this  small  mean  that 
an  unnecessarily  large  and  expensive  core  has 
been  selected.  Also,  the  efficiency  is  lowered 
if  too  much  space  is  wiisted. 

Transformer   Construction 

Tlie  two  hal\es  of  the  primary  winding 
should  be  tightly  coupled.  This  can  be 
achieved  either  by  bifilar  wiiiding  or  by  mul- 
tiple layer  winding  with  the  layers  connected 
in  an  interleaved  arrangement.  The  larger  wire 


sizes  (No,  14  and  above)  are  difficult  tc 
wind  on  small  cores.  Two  or  more  windings 
in  parallel  of  cf univalent  circular  mil  area  can 
be  used  to  get  around  this  difficulty.  This  pro- 
cedure of  parallel  windings  can  also  be  used 
to  achieve  tight  coupling  and  the  capability 
of  accepting  different  input  voltages.  The 
transformers  shown  in  Figs,  7  and  9  are  ex- 
amples of  the  procedure.  The  primaries  in 
these  transformers  consist  of  four  sections  with 
the  same  number  of  tunis  in  each  section. 
Each  section  occupies  half  of  the  core  circum- 
ference and  this,  of  course,  results  in  t\vo, 
layers.  When  connected  for  the  lower  input 
voltage,  the  primar\  section  occupying  the 
first  layer  of  one  half -circumference  is  con- 
nected in  parallel  with  the  section  occupying 
the  second  la>er  of  the  opposite  half-circum- 
ference»  For  the  higher  input  voltage,  the  same 
airangement  is  used  except  that  the  sections 
are  connected  in  series. 

The  feedback  winding  shoidd  be  arranged 
so  that  it  has  uniform  coupling  to  the  total 
primary.  This  can  be  achieved  by  spacing  the 
turns  so  that  the  winding  occupies  the  entire 
core  circinnference.  The  secondary  can  be 
w^ound  either  in  sections  to  provide  multiple 
output  voltages  or  as  one  continuous  winding. 
The  order  in  which  the  windings  are  placed 
on  the  core  is  not  critical,  but  it  is  generally 
Ccxsier  to  wind  die  larger  wire  sizes  first.  Since 
the  transformers  usually  step-up  the  voltage, 
this  means  that  the  primary  should  be  wound 
first. 

Windings  w  ith  very  few^  turns  can  be  put 
on  simply  by  cutting  the  required  length  of 
wire  and  threading  the  free  end  of  the  wire 
through  the  window  for  each  turn.  Longer 
lengths  of  wire  are  not  too  manageable  when 
handled  in  this  wav  and  it  is  better  to  make 
a  shuttle  out  of  a  strip  of  thin  w^ood  or  plas- 
tic by  fifing  notches  in  the  ends  of  the  ship. 
The  re(|uired  length  of  wire  is  then  wound  on 
the  shuttle  and  the  shuttle  threaded  through 
the  window  for  each  turn.  The  lengtli  of  wire 
required  can  be  determined  by  making  a 
rough  measurement  of  the  average  length  of 
each  turn  with  a  piece  of  scrap  wire  and 
multiplying  this  by  tlie  number  of  turns. 

E\^en  wnth  machine  winding,  toroidal  trans- 
former coils  inevitablv  became  scramble  wound 
after  the  first  la\'er,  so  liea%y  fomivar  or  ny- 
lon insulated  wire  should  be  used  to  prevent 
shorts.  Insulation  betw^een  windings  is  not  es- 
sential but  it  does  facilitate  keeping  track  of 
the  mrmber  of  turns.  Acetate  tape  is  best 
for  insulation  providing  that  very  tliin  tapF 
is  used. 
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John  W.  Myrna  WA2Q2H 
222    Franklin    Avenue 
Wyckoff,   N.  J.,  07481 


Getting  the 

Most 
from  Your  Two'er 


Back  in  April  of  1961,  when  niy  Novice  Li- 
cense was  but  two  months  old  and  a  newly 
earned  15  wpm  C*P.  Certificate  graced  my 
wall,  the  fone  bug  bit  me.  Upon  the  recom- 
mendation of  W  *\2SAB,  who  worked  nine 
states  with  one,  I  bouglit  a  Heatlikit  Two*en 

One  of  the  first  problems  that  came  up 
after  the  rig  was  put  together,  other  than 
some  debuggjug  that  I'll  mention  later,  was 
the  inaccessibilitv  of  the  crvstal  socket.  Taking 
off  the  case  every  time  i  wanted  to  change 
frequency  just  took  too  nuich  time  so  down  I 
went  to  my  workshop  for  a  hacksaw  and  drill, 
I  hate  to  di:>ijgure  equipment  so  I  decided  to 
do  a  neat  job.  The  license  holder  on  the  side 
of  the  Two'er  is  held  on  bv  three  or  four 
rivets  and  if  a  screwdriver  is  wedged  between 
the  license  holder  and  the  main  case  a  little 
leverage  will  "pop"  the  holder  off. 

After  removing  the  license  holder,  flatten 
it  to  its  former  shape  if  it  is  bent  in  the  opera- 
tion, and  set  it  aside.  With  a  hacksaw  or  saber 
saw  cut  the  unpainted  area  exposed  by  the 
removal  of  the  license  holder.  Be  sure  to  leave 
a  %  inch  border  on  the  bottom  so  the  hole  vou 
cut  remains  above  the  chassis. 

Now  trot  down  to  the  hardware  store  and 

buy  fonr  inches  of  piano  hin^e.  Attach  ¥i  the 

hinge  to  tlie  top  of  the  license  holder,   after 

drilling   suitable   holes,    and    attach    the    other 

half   of   the   hinge    to    the    case    through    the 

lowest  set  of  air  holes  above  the  hole  cut  in 

the  side  of  the  case,  I  typed  up  a  little  plate 

giving  my  name,  address,   call,   etc,   and   put 

t  it  I   the  license  holder   thus  identifying  who 

)wns  the  rig  and  at  the  same  time  covering 

p  the  rivet  holes.  With  the  trap  door  I  can 

ow  change  crvstals,   final    tidjes,   and   adjust 


the  traiisniittei'  stages.  It's  also  a  handy  place 
to  tape  a  couple  of  spare  fuses* 

Tlie  only  transnn'tter  control  that  needs  fre- 
quent adjustment  is  the  plate  tuning  capacitor 
(C16)  which  is  just  below  the  chassis.  Drill 
a  hole  in  the  case  over  the  capacitor  and  in- 
stall a  rubber  grommet  in  the  hole.  In  this 
way  you  can  adjust  the  transmitter  tuning 
with  a  small  screwdriver.  CAUTION:  There 
are  15()-2()0  volts  on  that  capacitor  so  don'^ 
touch  the  metal  part  of  the  screwdriver  and 
ground  or  you'll  get  a  nice  little  shock.  The 
grommet  will  pre\ent  tlie  screwdriver  from 
shorting  against  the  case.  You'll  find  that  the 
*^trap  door"  will  cover  the  grommet  hole  and 
the  crystal  hole  making  a  neat  job. 

When  tuning  up  the  transmitter  an  output 
meter  is  essential  A  meter  mounted  on  the 
front  panel  is  more  convenient  than  one 
plugged  in  the  back,  especially  when  mobil- 
ing.  Any  meter  with  a  sensitive  movement 
udll  do,  but  if  O-  Ima  movement  is  used,  the 
S'Meter  circuit  used  in  the  July  61  issue  of 
73  can  be  incorporated  with  the  output  cir- 
cuit. 

The  best  place  to  put  the  meter  is  in  tlie 
space  now  occupied  by  tlu^  Heathkit  emblem. 
Center  the  meter  hole  in  the  clear  space  there 
and  cut  away.  A  mason ite  liole  cutter  wiU  go 
through  the  aluminum  front  panel  like  it  was 
cheese^  by  the  way.  Connect  the  meter 
through  a  variable  resistor  to  meter  jack  Z,  See 
Fig,  1.  The  pot  can  be  taped  to  the  back  of 
the  meter  and  used  to  "set*'  the  meter.  Run 
the  ground  lead  from  the  meter  to  tlie  ground 
lug  on  the  neon  light  terminal  strip  just  below 
it  and  voure  all  set. 

One    possible    cause    of    feedback     in    the 


^ 


I 


Two'er  is  the  long  lead  between  the  modula- 
tion trauiifornier  and  final.  Replacing  this  lead 
from  terminal  strip  Nl  to  strip  S4  with 
shielded  cable  cleared  up  the  feedback  prob- 
lem for  WA2FFB  and  K2GHU,  it  could 
for  you,  too. 

The  screwdriver  adjustment  on  the  regen 
control  was  a  bother  so  I  replaced  the  pot 
with  one  with  a  small  knob. 

The  phone  plug  used  for  an  antenna  jack  is 
fine  for  base  station  use,  but  if  you  do  any 
mobiling  you'll  find  that  the  antenna  cable 
keeps  pulling  out  of  the  phone  jack.  The  best 
connector  to  replace  the  phono  jack  is  the 
Dow-Key  Model  DK60-P  panel  mounting  coax 
connector.  All  you  have  to  do  is  enlarge  the 
old  antenna  jack  hole  and  screw  the  new  Do^v 
connector  in. 

If  you  switch  between  mobile  and  fixed  sta- 
tion use  a  lot,  the  chore  of  changing  fuses 
can  trip  you.  Forget  to  place  a  8  amp  mobile 
fuse  in  and  the  VA  amp  ac  one  wiU  blow.  For- 
get to  put  back  the  IM  amp  fuse  when  you 
take  the  rig  out  of  the  mobile  car  and  you 
lose  your  fusing  protection.  WA2WZP  got 
around  this  by  putting  a  fused  line  plug  on 
the  ac  cable  and  leaving  the  mobile  8  amp 
fuse  in  the  Two'er.  This  way  the  proper  fuse 
is  always  in  the  rig  whether  the  ac  or  mobile 
cables  are  used. 

If  you  desire  to  make  the  Two'er  transmitting 
audio  even  better  you  can  use  this  modification 
that  worked  wonders  on  WA2UCG  and 
WA2VVZFs  Two'ers.  Remove  pin  3  of  VIB 
(12AX7)  from  ground  and  connect  a  680  ohm 
resistor  and  .01  mfd  capacitor  between  it  (pin 
3)  and  ground.  See  Fig.  2.  Remove  the  .001 
mfd  capacitor  (C41)  from  pin  2  and  ground 
and  replace  the  10  megohm  resistor  from  pin 
2  to  ground  (R26)  with  a  1.2  megohm  re- 
sistor. The  audio  really  sounds  great  efter  this 
simple  revamping. 

When  I'm  asked  how  the  Two'er  works  I 
always  say  that  the  transmitter  is  a  dream  and 
the  receiver  is  a  nightmare.  While  the  re- 
ceiver isn't  quite  that  bad,  the  broadness  of 
the  superregen  ciicuit  does  make  for  interest- 
ing contacts  when  the  ham  down  the  street 
comes  on  with  his  200  watts  and  a  whole 
megacycle  o^  band  disappears.  To  make  the 
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CONTACT  "IE - 
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Fig.  2.  Audio  changes. 

receiver  more  selective,  change  RIO  to  about 
32  megohms.  ^^'^'2HQE  dug  up  the  modifica- 
tion when  he  was  borrowing  my  rig  and 
"jerried"  it  in  with  four  resistors  that  gave  the 
best  results.  The  precise  value  will  be  differ- 
ent for  each  rig  but  in  all  cases  L6  will  have 
to  be  re  tuned  because  the  resistor  (s)  will 
change  the  calibration.  Better  yet  see  the  June 
'63  issue  of  73  for  a  fantastic  improvement. 
You'll  need  a  vernier  after  this  one! 

If  you  have  a  base  receiver  the  next  step  in 
improving  your  two  meter  setup  would  logi- 
cally be  the  building  or  buying  of  a  converter, 
ive  always  had  one  switch  operation  and 
the  Two'er/converter  set  up  was  no  exception. 
One  switch  operation  boils  down  to  having 
the  Two'er  TR  control  operate  a  relay  that 
changes  the  antenna  from  Two'er  to  con- 
verter and  mutes  the  receiver.  If  contracts  2 
and  3  of  the  Two'er's  TR  switch  were  used 
to  activate  a  TPDT  relay  the  problem  would 
be  soh'ed. 

With  just  a  httle  planning,  and  one  termi- 
nal strip,  changing  between  using  the  Two'ei 
barefoot  or  with  a  converter  can  be  simplicity 
itself.  Screw  a  5  lug  terminal  strip  under  the 
mounting  screw  of  tube  socket  V4  so  that  the 
strip  faces  the  center  of  the  chassis.  Clip  the 
lead  going  from  contact  2  of  the  TR  switch 
to  the  red  neon  light  and  attach  it  to  lug  5. 
Clip  the  lead  going  from  contact  3  of  the  TR 
switch  to  the  power  neon  Hght  and  attach  it, 
after  adding  a  jumper  wire  to  lug  1  of  the 
erminal  strip.  Now  trace  out  the  wire  going 
from  contact  2  of  the  TR  switch  to  the  bottom 
of  coil  L2.  Cut  the  wire  so  that  there  is  enough 
lead  to  reach  from  contact  2  to  lug  4  of  the 
terminal  strip.  Wire  a  jmnper  on  the  other  half 
of  the  wire  and  attach  it  to  lug  5.  Cut  the 
wire  going  from  contact  3  of  the  TR  switch 
and  the  B-i-  so  that  the  switch  end  will  reach 
lug  2  and  the  B+  lead  will  reach  lug  1  of  the 
terminal  strip.  By  using  the  original  wiring  you 
save  the  TR  switch  contacts  from  harmful 
resoldering.  For  normal  bansceiver  operation 
connect  lug  1  to  lug  2  and  mg  3  to  lug  4.  For 
a  Two'er/converter  combination  connect  th* 
TR  relay  control  wires  to  lug  2  and  4  whil 
connecting  a  pair  of  switched  contacts  to  lu; 
1  and  5.  Wires  to  the  relay  can  be  broug> 
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out  through  tlie  meter  jack  hole  or,  if  you 
want  a  fancy  job,  tlie  eight  prong  power  plug 
can  be  exchanged  with  a  ten  prong  one  and 
the  extia  contacts  used  for  the  relay  setup. 

You  could  also  connect  a  higlier  B-f  relay, 
such  as  a  surplus  100  volt  job,  between  the 
plate  of  the  6BS8  and  ground.  With  this  set  up 
the  internally  switched  B+  would  activate  it 
If  you  do  so  WA2WZP  suggests  you  remove 
the  6BS8  for  best  results. 

By  the  way,,  a  perfect  place  to  keep  the 
Tower  niike  is  under  the  handle  of  the  top 
of  the  case.  It  keeps  it  safe  from  harm  yet 
right  at  hand. 

The  Two*er  has  made  two  meters  an  easy 
to  get  on  band.  When  you  build  the  rig 
though,  be  sure  to  use  a  small  soldering  iron 
and  small  solder,  I  built  the  Two  er  witli  a  gun 
Trigger  than  the  case  and  had  problems  getting 
into  the  comers.  The  one  bug  that  kept  me 
from  getting  right  on  the  air  was  a  real  dog. 
The  one  contact  that  Heathkit  soldered  to 
make  sure  it  was  done  "right"  was  coldl  So 
be  sure  to  check  everything  if  sometliing  goes 
wrong. 

The  Two'er  is  a  nice  little  rig  and  with  these 
changes  it  is  a  real  pleasure  to  work  with* 

.       WASQZH 


An  SWR  Bridge  for  the  325- 1 

A  false  panel  is  set  behind  the  perforated 
panel  with  a  piece  of  black  blotter  between 
the  two.  The  escutcheons  are  glued  on  the 
perforated  panel  with  epoxy  glue.  On  the 
right  is  a  Knight  SWR  bridge.  In  the  center 
is  a  4''  speaker.  On  the  left  is  a  Kwickpatdi 
phone  patch.  Arrange  the  leads  in  the  rear 
so  the  power  pack  can  be  removed  witliout 
too  much  difficulty. 

...  W4NJF 


ENLARGER   LENS  f3.5  to  fl6, 
govt   cost   $53.00    _ _ 

LAPEL   MIKE, 

xtl,  w/Gord  &  plug   . 


*  1  ***** « 


****** 


*  •  •  # 


SURPLBS  BARGAINS    SDRPLUS  BARGAINS 

,350 

I   •  «■   fl  -■    #  ' 

.60 
-SO 

4/1'^ 

•1.50 

200/1™ 
5/1 
2/1 

|.50 

..  2/1" 
1^" 

45" 

1" 

.50 


PHONE,  hearing  aid  type, 

w/cord   &  plug    , .  .  .  . 

GEIGER  COUNTER 

tube   w/schem . 

THROAT   MIKE, 

from  Air  Force    .  * 

MIKE   BUTTONS 
carbon,  min.  size    .       . 

SOLAR  CELL   KIT, 

5  cells  with  book 

IBM    FERRITE 

torotdai   cores  (memory)    ,  . , 

MAT  TRANSISTORS, 

III  II  ?V|      ■»*■  +  *'*-*■'«■■'■'•*'■-». 

POLARIZING  FILTER 

(PoJaroid)  6x6  inch   • ,  * 

2N174   POWER  TRANSISTOR 
15  amp  80  volt ..,.,. 


*    m 


T        -k        m         -i 


DO 


.00 


■  1  h  -■  4 


4  ■  •!  ■•         -i 


8S  MH  TOROIDS 
good  for  RTTY,  etc. 

RADIOSONDE 

xmtr  w/tubes.  new  ,  . .  , 

MINE  DETECTOR  PRS-3p   military,   un- 
used, w/book,  &  Ltrys,  finds  treasure 

SCOPE  TUBE  (CRT)   3AP1, 
new    


till- 


SOUND  POWER  PHONE  {2> 
w/100  ft  wire . 


MINIATURE  MOTOR 

1*5  volt  operation    ...... 

CADMIUM   PHOTO  CELL, 
make  counter,  ntte  liter  . 


COMPUTER  piug4n  boards,  good  for 
parts  source.   Each  w/ transistors,    re* 
sistorSr   etc,    .  . , 

REED   SWITCH 

v//magnet,  make  burglar  alarm 

SNJFERSCOPE  TUBE  6032 
w   specs,  see  in  dark 

OPTICAL   PRISM — 

pocket    rainbow,   new  .  .  . 


..  1 

6/1 


.00 


.00 


1,00 
C  50 


TOGGLE 
SWITCHES 


.60 
.00 


RG   58 /U  COAX 

52  ohm.  1000  feet 

S!L1CON    DIODES 

750   ma,   500   PIV 

INFRA-RED 
DETECTOR 


At* 


USA   PERISCOPE   PRISM 
S  inch  long 

IR  FILTER 
5Y2   \n,  dia. 


(      »     *      ii 


RDZ   Military   receiver.   200^400   mc, 
channel,   115  volt*  Cost  $2,500  NEW 

SILICON   DIODES 

2   amp    1,000    PIV    .  .     

M  3   SNIPERSCOPE   INFRA-RED 

see   in   dark 


4/1 

35~ 
5/1" 

1.25 

.         1" 

■1.75 

i  25  ~ 

-f  .00 

22500 


ALL   MATERIAL  FOB   LYNN,    MASS. 

AboY^  is  Q  smaii  sefectton  of  choice  surplus  fr&m  our 
targe  72  pagt  iUust rated  catalog.  Send  20 1  production 
&  handling  cost  for  catalog. 

JOHN  MESHNA  JR. 

19  Allertofi  St.^  Lyniip  Mass. 
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SUPER   PRO  RECEIVERS 
SP-600  JX  &  SP-600JX  17 


F<ir  tlit^  mi  [irTn>  KEU'X'rm^.SICS  ifl  iihl«  tt>  iiRVr  a  atin^rb 
n'n*t¥('f  lit  a  rriiwh-tit  prliY.  We  agr««  tii«*«4*  rt^i'iMVf^rs  Jire  not 
t'hr^ip,  ImwfViT.  i}wy  are  uut;  of  tl*e  l>i*?rt:  a^vallabh'  aniL  are  in 
excetfent  condition.  WV  hnvf  only  a  fi^w  tn  fiell  mud  tbcy  an? 
All    uneontlitionally    gaarantecd,   Itt^re   are  somt!   tl   tlM'  Tt^dmleal 

Trequuncy  range:  f>.rj4  tn  54  uu-  in  (l  luimis 

Aailfo    Power    Qittgut:   2,0   Watta   <g6    600   nimis 

Power   RcqirJrtil:    M'l    to   tiHOV,   riO*r»o   cjtK^  at    i:irt   Watt^ 

Tubes:   20 

Mechanical:    Back    mmmilrig    lif'W    X    lOi/jH    X    16%'*I> 

Weiflht:  iMf   lhi>- 

Performance: 

SensJtivily:  2,3  mitirtnolts  or  r  on  nil  baiuLs  for  S  +  N 

Xjo   N   miio   ftf    10   dh,    iwe   ditfktt)   one   on    51    mc   and 
JlJ    syi'nj?itiv1t|    was    1    micmroU). 

Imai^e   Rejettiftfi:  bflliT  tbiJii    74   rtlj  on   all  Imntfe. 

l,rr   Rejection    Ratio:    iit    (^00    KC   1b   2?Q0  in    L 

A.V.C,   Action:  Htiipiti  will   liiild  wUbIn    Tidb  when   in|iiit  Is 
Infrt^a;*^!    fmin    2    to    2itOJKK*    microvolts. 

Frequency   Contra t:  roiitunitiit.^  tuning  p\m  &  f»*niiT.it«   crys- 
tal   i*inilfol    osdllrttor    in    viliidi    ti    ctTHtals    ran    be    UH4*tl 
for  spni   fri*<iiiPtify   oi>pralion. 
m]it    Wt,     1(J0# 

TRTnC:  Sr   vm\  JX     .^.  . P49.9JI 


6  METER  TRANSCEIVER 
TYPE  BC-1000 


^ 


Tbcse  units  iire  designed  for  oiitTution  mi  40-4S  mc  FM,  with 
Vj  Wiitt  outpiiL  Tbey  are  battery  powured  mim  4.5V  &.  SQV 
on  reeeivtT  ^'  AJ^V,  90V  &  150V  on  transmtl.  Ail  are  in 
excitUent  condition.  These  units  *re  ¥i'tt  easily  converted  to  S 
met^r  AM  by  using  the  reartanre  mftduLiior  as  &  cl^mp  tube 
niDdulaiiir  &  a  slmpte  change  nf  the  F3!  illscriminator  to  n  diode 
dfkctar.    Tbi*y    also    (K^nlain    a    \t?ry    cift^clivc    adjustable    audio 

IMtK^C;  $l?*.ll?j  with  WHIP  .LN'TKXNA.  SHl'T.  WT,    18# 


Nl 


LABORATORY  R.F.  SIGNAL 
GENERATOR  TS-497B/URR 


"•I 


% 


FUNCTIONAL   DESCRIPTION: 

Si  (inn  i  ^iermrator  itS-4ll7A/ liKR  la  \i  pcirtable  aniplltudc-modn' 
lati^t  [iiiil  for  bdMiratiiry  und  flebl  use  in  tf^tlnR  radio  and 
viiitf>  ifiinipminvt  jind  i^^  an  etectrit-ai  eqiilvalfnt  of  th«  M«aisure- 
m<'nt*i   Atorifl    S(». 

RELATIONSHIP   TO    OTHER    EatJIPMENT: 

Tbia  eCEidi^minit,  jKirt.  nf  Ttsil.  ?k*t  AN/MP>f'2:^,  Ifl  slmibir  to 
Ft'di'nil  Mmki  ti04!X'L  MudelB  of  Urn  signal  gininrator  an' 
idnUical   eiiH'pi   fiir   maintfniuice  paria, 

ELECTRQMECHANtCAL    DESCRIPTION: 

Power  Requirements:  (15   w,   110  v   4:10%,  r>0  to   1,600  ey. 

I    i>h,    iic 
Frequency    Range:   2    in    4011    nic   in   six  bands 

Type  of   EmtsSLon:  AM,   pulsti 

MODULATION: 

Extmial     l»itlsse:     150     v     (min,     output);     1,000     nbms 

(m;ix.    imfH4lJirii*D) 
Fn'qih'hry:  50   Uv   10,000  cy    (oxt):  400   in  1000  ry.    Hnf^ 
IVriH'fit:  0  tn   :^o   for  iHne  wuvea 
Oalpat    Impedartce:   50   ubm^ 

Attenoator  Leakage:  U^  lliaa  .1   ut 

Stray   Fielil*  L«'^>;  ilmu   .2  iiv 

Accuracy:   -h.rr, ^    nf  indinited  freq. 
In   i'KCjell<-ut  Ilk*'   ni^w  conditiiuL 
PUirB:  $193.00  shpt,  wL  65# 


SPECIAL  DELUXE  EMCOR  RACKS 


STANDARD    ir'    PANEL 

Overoll    Height 
PoneJ  space 
Overoll   depth 
Overoll    width 
CASTERS    and    18"    x    23'' 
included    with    full    rear 

PRICE:  S29.95       shpt.  wt. 


r^ 


51'' 
43%" 
22" 
23%" 

tobfe 
door, 

200# 


DESK  TYPE  RACK 

Standard    19"    Ponet 
Overall    Height 
Overall  Depth 
OveraH  Width 
Panel  Space 

PRICE:  $14.95         shpt. 


13%" 
19" 

wt.  35# 


DOUBLE  RACK  for  19'^  PANELS 


tf 


ti 


Overall  width 
depth 
JTetght 

Parcel    Space 

PRICE:    $24.95 

shpt. 


44  ¥i" 

33  ^> 
28'* 

wt.    175# 


p 


SELECTRONICS 


1206  S.Napa  Street 
Philadelphia,  Pa. 


HO   8-7891 


HO  8-4645 


Aii  paces  ore  FOS  Qur  Philodelphtti  worehaaie,  AH  merthondhe  detertbeti  tfczurufety  fo  'he  best  of  oitr  knowledge.  Your 
purchose  money  refunded  H  nof  sciHs^ed.  Terms  are  cash.  Mtninmm  order  h  $5.  The  public  f$  we/come  fi»  browse.  We're 
Qpen  weekdays  8   To  5  and  Solurdoy  B  Fo  K 
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SILICON  DIRECT  PLUG-IN 
REPLACEMENTS 


> 


I'ttlCl':: 


*> 


CumpeMSjiiioii   network   huiU    in   as  retpilrcd. 

nR4    riMCMlUM     r 40(ja    nV}     .,,. 

0X4/fSX4 , ,.._.. 

rjX4/5Y4      , 

5U4/5Y3/5Y,'?CT/5V4  /5V40T/SADI  /r,T4/ 
5W4  /5Z4  /5AW4  /5  Vo/5ASl/5AS4/5Aj£4  / 

S0/5Z3      ,  ■  .  .  ,  .  -  .  ,  » ^  ,  , 

ruWEIE    TEfc^r^^inllUl:|IN  HiCrTIl-MKinjNiTs" 
(1    nitip*    (0    ]    mjL    max*    kakago) 

l)i)-200  rrv  IM-h'c:  .OfJ  ejL 

2(10-400      *'  "  ,14     " 

4rMI-fiOO      "  "  ,24     *' 

t»00-SOO      "  "  .36     " 

mn  or  bi'th-r  *•  .44 

riV  ''  .54 


L05       8E 
1.95       SF 


L95 


i9G 


«-!• 
## 


I'OWKR   TK.STI^T»   SILICON   JlECTIFIKR  UNITS 
(All    5    amps.) 

2^10  400  V  rriee:  .IVJ  ujk 

4UO'tiO0   V  **  .49 

700   V  "  ,69 

SOO   V  "  .84 

1000  V  "  L99 


i  f 


rOVVKR    TESTf^:!!   SILICON  RKCTIFIKR   UNITS 
(Ail  35  amps.) 

iiO  V  Price:     ,84  «a 

100  V  ••         .93 

200  V  "       1.94 

300  V  *'       2,68 

400  V  *•       2.99 

500  V  "      3.28 

600  V  "      4.08 

APX    6    TRANSPONDERS 
PERK:    $9  95 


If 

jf 


EXCKL1.ENT    CONDITION 
shpL    wt.    50# 


RG   11    A  U   COAX   rvBLE 

To  oiim  iioniiimJ   frnpcdanct 
,40S  fiutside  dianifter 

500    ft,   Hpool    .,.,,. 

100   ft.   lengths 

Price    per   foot    ........... 


»    >    p    ■■    -p 


Price  $25.00 
Price:  $5.50 
. , . .   .06 


LINK  420   MC  TRAXgC'Em^RS 

TT  r-  g^ynp  ^  Qf^^  w^  sold  fof  |34.95  except  the  ribralors, 
,.i4A,  cables  and  mike  are  Tiiissing.  Most  of  the  small  tubes 
are  Uidiided,  These  unil4>  are  excellent  Tor  frrrlpping  and  uaing 
the  trlpUT-ampilHer  chassis  to  g€t  on  420  rne  nrith  about  2-3 
watta  drive  on  2  nit-UTs,  Type  820  tisbfjB  may  bo  substituted 
for  tbe  5894  nt  reflvii'i'd  otltpuL, 
PRICE;  $0,95    ...    Riipt.  wt   50#    ,...♦>,...   |0.95 


APR-1    TUNING    UNIT 

30   to   J*0   mc,   TN-IB   Easy  roiirprted   to   6   WiPter^.   EXCELLENT 
CONDITION 
f^TCE;  $14.95    sJipt.   wt.    26#    , ,,  ,    S-7131 


SUPER   PRO    POWER   SUPPLY 

Rack  Moitiilrd  lOxc^^lltfi^t  eoiKllLion 

PRICE:  $19.95    , .  - . .   Bhpt  wt.   00#    . 


*     4      »     <<     *     ^     * 


S-OG09 


BC^221  etc.   POWER  SUPPLY 
Tyi>*?   Hi! -20 

rnpiit:  \lS  V  60  cy.   1   ^  35  waits 
Output:  90   VDC   @    15   ma,   &  6.3   VAC   @   2. 5 A 

Prici*:   |4:9fi  shpt.   wL    1j#  S-SOOl 


ELECTRONIC  MEASUREMENTS  CO. 
POWER  SUPPLY  MODEL  21 2A 

Input:  125  V  (a    *■'►     y. 

Output:  0 — lOOVDr    r.j    0—100  mju 

ideal   for   IrEiiisistor   wortL 
Price:   with   covers    »,.*..,.  $39.95 

IfB^  covt»n}   .  <  . .  i  .  t  i « . . .  .    29.95 

rntiterod   it)    .... 49,95 

Shipping  weight  -=.  17  # 


i 


MULTIPLE     OUTPUT     VOLTAGE 

REGULATED     POWER    SUPPLY 

Here   la  a  vir>   ttm-   liiiiL'   pinvt-r  huii- 

ply    for     RiV't^vt-rs.     CouvcrtiTs*     Tust 

print       H(>      iliitputs     aiP     iill     frPlI     til- 

25<*V  fu   :M^  nvA 

24i»V  ffx   3U  ma 

150V  6    30  nut  :^.^::^     ^-^.- 

400V   (SJ   IWi  mil  mil   ri^giiliiti-fl,   n.HV 

AC   <0j    4.5  jimps  iir  reiuavv  ri^sijhiior^'  linil  get    4nnv  at   140  ma 

with  5   VAVt  or   12:^   ma  with  aYH,   iiS4*s   1'5Y3,   2  tM*H/VR   150. 

l-OC3/VR10rK    0B:;/VR   m\   nminim   a    750    vi:T    %    150   ma 

[K}vc?r  xfmr.   ami  a   T   hy   <?j    1411   nia  fliit-r  dioke  plus  Alter  ea- 

puriliTrs  iijjtl   4'2.'>W   iidjifctiahle  n-sislors  «iinI  a  25   W  pgt  pll^  * 

Miii]i>ry  4W  pot. 

AH   [ri   M  niiM*  sr<*y  crncklp  cfTf^f!T*n  with  1*i|p   lid  meftsiires  8*H  1 

in"W   X    S"rK    USED^GOOD    CONDITION    WITH    TUBES 

PUJCE:   %\Km  ahpt.    WL    4n#  8-0354 


REGULATED   POWER  SUPPLY  Witles 

Mi»di4  PS — tt 
I'ljwiT  hip*it  lf>ril21V.  50  ffO  cps. 
3T0  VV.  RL%^il;ited  HX',  oulput  (ad* 
jiisLdilf^)  l^70-3m)V.  IVfax.  output 
flirnrnt — 100  mi\  Y{'^\i\&tm\\  100  Lo 
400  mii— less  lliiiij  0-5  V.  AC  rip- 
plc»  pt!ak  to  pejiit — lejjg  Ihiin  0.015V, 

Output    iiiJ|>L^an€e — ^  less     than     0,7     ^  

nlmis.      OvifHll     Dimt'tisiitjis     19"     % 

WW*l\   X    12%"I>.    Bei^ssefl    19"   nicfc   niountinj; 

PttlCK:    $24.95     .  .  ,  , shpt,    wt,    Bj#     . . , 


S  642^ 


LAMBDA    POWEB    SUPPLY    19"     RACK     MOUNTING    Model    2^ 

liipuL:   10:i-t25V  :iO-fiO   VY^. 

Output:  200^33.j   VDC  0=100   im..    G.3V    fat    3   amp, 

PHirK:  $19.95  shpL  wt.    ::".#  S-Tll' 


CAP. 
20.000 
25,000 
20.000 
40.000 
40.000 


TUBULAR    HIGH  CAP,    ELECTROLYTrCS 

W.V.D.C.  PRICE  2  for 

MFh  2riV  .05  1.50 

*'  1.25  2.00 

30  V  1,25  2.00 

10  V  n5  1.50 
30V 


Wf 

ft 


1,75 


3,00 


CAT-  # 
S-T120 
7121 
7122 
7123 
T124 


WESTINGHOUSI    POLL   WAVE   BRIOGE    RECTIFIER    600    P,LV. 

1    amp.   sijpplkd  wilh  lutat  sinks,   nmtuitine  nrt^a  1^;^    x  '^'^^'^ 
Height  2". 
PRICE:   $2.50  shpL    1  lb. 


31^ 


ELECTRONIC    RESEARCH    ASSOCIATES    POWER    SUPPLY 

Model  r25, 
Iiijjut:  115  VAC  @  60  cys.;  OutpiU:  25.2  VDC  @   1  amp.  dxe 

4x+s4%, 
?K1CE:    $19.95  BllpL    wt    rO# 


Model  V135. 
Input:  115  V  @  60  cj'.  Output:  135  V  @  T5  ma-   (suEis  2%  x 

2%   X  ia/10.) 
PRICE:    $9,95  shpL    wt.    5# 

AERIAL  WIRE — Reel  <Mni.uiiis  approximately  138  feet  of  phcn- 
j}h()r  \\x\nm\  no-  1t>  sijmdurd,  200  lbs  tei^t  anti^niin  wire.  Hiis 
i:iilvaMiKi*tl   cliiis  m\  eiidB.    Bra  ml    ^ew. 

PiarE:    #L50    Df   I    for   $5.00  sUlit.    3*  S"03i:^ 


R02  POWER  SUPPLY — DC,  power  sapply  nifg.  for  WARS  or  RDI 
receiver.  Input  115  VAC  50/60  cy.  Output  300  VDC  @  200 
ma  well  flUtTod  thru  two  g  hy  2no  ma  chokcji  and  two  10  mf. 
CJipacilorH  thru  a.  VR-150.  0.3  v.ct.  fy  10  nmpi^  and  12  v.a,c. 
^11    %    limps.   Meus.    5%''   X   9"   x   17".    rom|jltle   with   tuhea. 


PRICE: 

$12, 

95 

R,F,  amps 
R,F,  amps 

V.A.C. 

alipt,   wt.    05# 

s-62es 

METERS 

0-5 
0-2 

0-15 

2^"  Rd. 
254"Rd 

(Thermo  coup 

IG) 

@  $2.95 
@     2.00 

@     1.49 

MOBILE    POWER   SOPPLY    TYPE    PE   120 

Input:  e-12  or  24  VDC;  Autput:  90  VDC  I:  145  VDC.  Fine  for 

low  powft  itntr's  or  rt        ;s  sJich  as  oiir  BCIOOO. 
PRICE:   $4.95  sbpt,   wt 


S-7176 


TELETYPE    POLAR    RELAY    TYPE    255 


PRICE:  $3.95 


shpt.   wt.    2# 


SELECTRONICS 


1206  S.  Napa  Street 
Philadelphia,  Pa. 


HO  8-7891 


HO  8-4645 


AW  prices  ore  FOR  our  Philadelphia  warehouse,  Atf  merchandise  described  Qccurafefy  fo  the  besf  of  our  knowledge.  Your 
punho%e  money  reftsnd&d  if  not  iathfled.  Term^  ore  cosh.  Minimum  order  is  $5*  The  pi*blic  h  welcome  fo  browse.  We're 
open  weekdoyi  B   lo  S  and  Salurdoy  8  lo  t . 


^ 


.^^Yrtfiro    iq&j: 
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GET  STARTED 
WITH  THE 
TOWER  YOU  CAN 
GROW  WITH . . . 


TRISTAO  TOWERS 

featuring  ''ADD-ASECTION''  Design 

TristoQ  ,  •  ,  the  pioneer  name  in  tower 

design  ond  manuFocture.  Here  is  the 
tower  Ifne  that  is  premiwm  quolity,  yet 
reolistically  priced  and  designed  to  en- 
oble  you  to  keep  adding  sections  as 
you  grow.  A  Tristao  Tower  is  a  lifeUme 
investment  from  your  very  first  section* 
Besides  engineered  quatlty,  oil  towers 
feature  channel  lacing  and  are  Hot 
dipped  galvanized  inside  and  out*  They 
meet  oil  building  code  requirements. 
Motorized  models  available. 

Write  for  FREE  Catalogs  and  detailed 
rnfoririatiQn  TODAY,  or  see  your  dis- 
tributor. 


a 


Towers  above  alt 


IJ 


RiSTAO  TOWER  CO. 

415  E,  5th  St,  -  Hanford,  California 


W2AU  4-fHIRPOSE  BALUN 

Only  SY2  Oz. 
2  ICW  P*E.P-— $12.95 

.  .  .  with  built-in  ligtitning  arrester 
— ^center  hangup  hook  for  inverted 
vees,  doublets,  etc*,  eliminates 
center  insulater — broadband  3  to 
32  Mc.  rated  3  Kw.  P.E.P, — ^Two 
models:  1  to  1  Modef  goes  from  50 
or  75  ohm  UNBALANCED  coax,  to 
50  or  75  otim  BALANCED  beam  or 
antenna — 1  to  4  model  goes  from 
50  to  75  ohm  UNBALANCED  coax 
to  200  or  300  ohm  BALANCED  load. 

Also  Designed  for  Quads  and  Beams! 
W2AU  Super  Fiberglass  Quad  $99,95 
W2AU     Korean    Bamboo   Quad  $54.95 


UNADrLLA    RADIATION    PRODUCTS 

Unaditla 


1^4    a    p 


^ 


P 


*TWO-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2368  KANSAS  CITY,  MO. 


INCENTIVATE! 

Subscribe  to  73  —  $4  a  year  from  73,  PeterboroysH,  H.  H« 


EICO  722  on  Six 

Having  an  EICO  722  vfo  and  a  desire  to 
use  it  on  6  meters,  I  discovered  that  by  re- 
turning tlie  vfo^  6  meter  operation  is  pos- 
sible* 

Since  the  vfo  oscillates  always  in  the  80 
meter  band  and  multiples  are  used  for  other 
bands,  it  is  possible  to  have  the  vfo  oscillate 
above  4  mc  and  double  to  8  mc  on  the  40  me- 
ter band.  The  procedure  is  quite  simple;  (1) 
By  turning  the  slug  in  coil  LI  all  the  way 
down  as  far  as  it  will  go,  you  can  raise  the 
oscillator  frequency  on  the  80  meter  band  so 
that  when  the  dial  on  the  vfo  reads  4  mc,  it 
is  actually  about  4-25  mc.  Coil  L4  is  now 
adjusted  for  a  peak  S  meter  reading-  (2)  Now 
switch  to  the  40  meter  band  and  adjust  trim- 
mer C6  for  the  second  harmonic.  Any  receiver 
that  tunes  around  8  mc  is  satisfactory.  I  used 
a  Hallicrafter  S38E.  After  trimmer  C6  is  ad- 
justed for  highest  frequency  which  should  be 
around  8450  kc,  coil  LS  is  adjusted  for  a  peak 
S  meter  reading.  This  completes  the  con- 
version. 

On  my  vfo  I  can  novv  cover  from  50  mc 
up  to  50,75  which  is  sufficient  coverage  since 
most  of  the  operating  is  done  between  50.1 
and  50.4.  To  use  it  on  the  low  bands,  all  that 
is  necessary  is  to  follow  EICOs  instruction 
manuaL 

This  conversion  is  ideal  for  those  who  lack^ 

funds  and  who  do  not  want  to  ruin  a  good 

80  to  10  meter  vfo. 

.  .  .  WB2EPB 


Neater  Decals 

Most  of  the  instructions  furnished  with  panel 
marking  decals  tell  you  to  spray  the  panel 
with  clear  spray  after  the  decals  are  in  place 
and  dry.  However  I  find  that  a  careful  appli- 
cation of  lacquer  thinner  does  the  trick  and 
does  it  better.  By  working  carefully  around 
the  edge  of  the  applied  decals  with  a  fine 
brush  dipped  in  tliinner,  they  will  blend  into 
the  finish  as  perfectly  as  a  factoiy  job  with 
no  shiny  area  around  them  to  give  the  gag 
awav,  especially  on  wrinkle  finishes^ 

Applied  in  this  way  and  without  any  fur- 
ther treatment  or  covering,  they  will  with- 
stand any  normal  abrasion,  and  if  at  some  later 
date  you  wish  to  change  any  of  the  markings, 
you  can  remove  any  or  all  of  them  by  going 
over  them  with  a  cotton  swab  dipped  in  lac- 
quer thinner,  and  then  apply  new  markings 
as  required- 

.  .  .  WB2CCM 


116 


Transformer  Tip 

Statistics  show  tliat  99.44%  of  all  amateurs 
fho  trv  to  draw  more  than  .15  a  of  filament 
uiTent  and  15  mils  of  B+  from  their  receiver 
ave  gotten  notliing  but  a  charred  power 
ransformer  for  their  trouble.  The  alternative, 

separate  power  supply,  is  not  much  help 
o  the  fellow  who  wants  to  add  internal  ac- 
essories  to  his  receiver,  Fortimately,  with  tlie 
ise  of  silicon  rectifiers,  these  pitfalls  can  be 
ivereome.  The  conversion  from  tube  to  silicon 
eetifiers  also  results  in  higher  B-f  (because 
if  lower  internal  voltage  drop),  less  heat  dissi- 


lis  \M 


T 
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BEFORC 
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47  VftC  TO  5V6 

5A05,  Era 


WITH  MORE   CURRENT 
TO   SPARE    FOR 
O  0   MULT,  ETC. 


AFTER 

pation,  and  5  volts  at  2  or  3  amps  of  filament 
voltage  becoming  available.  In  the  majority  of 
cases  6.3  volts  are  needed  for  accessories.  By 
changing  some  of  the  recei\  er  tubes  to  tlieir 
4.7  volt  counterparts,  their  filament  current  is 
made  available.  Most  audio  output  tubes  have 
4,7  volt  counteiparts  (5AQ3,  5V6,  5CZ5). 
A  suitable  dropping  resistor  must  be  added 
in  series  with  the  5  volt  winding.  Make  sure 
that  the  resistor  is  of  adequate  wattage!  The 
current  that  formerly  supplied  the  audio  out- 
put tube  can  now  be  used  to  supply  acces- 
sories, A  good  sificon  rectifier  for  most  re- 
placements is  the  Sarkes-Tarzian  M-130.  These 
rectifiers  are  very  small  and  may  be  mounted 
1  a  standard  fuse  holder.  If  your  normal  B4- 
over  230  volts,  use  two  in  each  leg  of  the 

ower  supply- 

...  WA2KYF 
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RECEIVERS,  K5JKX,— If  you  wdrtt  to  buSlrf  a  receiver  or  to 
really  urtdersland  your  receiver,  this  rs  iKe  book  for  you.  It 
covers  every  aspect  of  receivmg  in  outhor  Ky(«  usual   ^^^.^g"^ 


monfter. 


SIMPLIFIED  MATH  rOR  THE  HAMSHACK 
— KeLFi- — This  is  the  simp  test  end  easiest 
D  fofhom  explanoHon  of  Ohm's  Law, 
auares,  roots,  powers,  hequency/meters, 
logs,  slide  rule^,  ^tc.  H  our  schools  ever 
got  wind  of  this  amoiing  method  of  un- 
derstanding basic  math  our  ksds  would 
have   0    lot   less  trouble.  50 < 


CW — W6SFM,— Anyone  cafi^lerorn   the  code.  This  book,  hy  on 
expert,    ioys    in    a    good    foundation    for   later  htgh   speed    CW 


abflity. 


50f 


FREQUENCY  MEA5UR1NG^W0HKF— Ever  wont  to  sel  yo^urself 
up  to  measure  frequency  right  down  to  the  gnat  s  eyebrow? 
An  expert  lets  you  in  on  oil  the  secrets.  Join  Bob  high  up  on 
the   list   of  Frequency  Measuring  Test  winners.  ^1.00 


CAR!  AND  FEEDING  OF  HAM  CLUBS— 
K9AM0. — Corol#  drd  o  thorough  reseorch 
job  on  ever  Q  hundred  ham  dubs  to  find 
out  what  aspects  went  to  mofee  them  suc- 
cessful ond  what  seemed  to  lead  to  therr 
demise.  This  book  tells  oil  ond  will  be  in< 
valuoble  to  oM  dub  officers  or  anyone  in- 
terested in  forming  a  successful  horn  club. 

$1.00 


I  HAM  cumi 


.     Mt! 


5    4i^fiif«m 


pgrf  v;if;jDUl^t 


'IvittrfiiyuEwiHfi! 


(|»iy|eiCSci. 


^Mf  ..-^r9?iS 


ATV  ANTHOLOGY,  W0KYQ  and  WA4HWH. — A  collection  of 
the  construction  ond  technical  articles  from  the  ATV  Experf- 
menler.  Includes  o  complete,  easy  to  byild  vldicon  camera 
ond  50  other  projects.  The  on(y  book  ovailable  about  ham  TV. 

13*00 


REVISED   INDEX  TO  SURPLUS— W4WKM. 

— -This  rs  a  complete  list  of  every  article 
ever  published  on  the  conversion  of  suf- 
plus  equipment.  Gives  a  brief  rundown  on 
the  article  and  source.  Complete  to  date. 

$1.50 


TEST  EQUIPMENT  HANDBOOK.  W6VAT. — Every  ham  needs  to 
hove  and  know  bow  to  use  tesj:  equipment.  This  book  tells  you 
how  to  make  valuable  ham  test  gear  easily  and  cheoply.  It 
olso  covers   the  use  of   test  equipment,  50< 


^9^^T< 


7>tUn^<Mua/i.7t^.  0345? 
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JEFF-TRONICS 

ARC-1  Tronsceiver.  We  hove  §ot  some  more  of  these 
sets  you  can  put  on  2-meters,  See  our  ad,  June  73, 
While  they  lost,  at  our  special  price  of  $19.00  FOB* 
Complete  wWh  a\\  tubes,  good  cond,,  not  checked, 

115  volt  power  supply  kit  for  ARC-K  Supplies  fila- 
ment plote,  &  relay  voltages.  Will  not  operate  auto- 
tune.  With  drrlled  chassis,  power  transformer,  and  oil 
parts.  Fits  in  dynamotor  space,   10  lbs.  $19.95. 

Loading    Capacitor,    5-sections,    400    pf.    per    section. 
^eVe  sold  out  2   big   shipments   of   these,   and   now 
have    some    more    here.    2^*^   x    3**    K    6",    %"   dlam 
shaft.  4  lbs.  $2.00. 

Coaxial  Switches,  SPOT,  solenoid  operated,  28  v.  DC. 
Type  N  fittings.  50  ohm  impedance.  Cost  US  about 
$50.00  New,  $3.00.  Used  exc,  $2.50.  3  lbs. 


ma 


DM-34   Dynamotor,    12  voits  In,  220  volts    @    80 
out.  Fits  BC-683  receiver.  New.  9  lbs.  $3.75. 


All  orders  muit  be  occom ponied  by  suffictent  post* 
age  except  ARC-1,  which  is  shrppsd  express  or 
freight  coHect. 

Send   for  our  list  of   surplus  ond   horn    gear, 

JEFF-TRONICS 


4791  Memphis  Ave, 


Cleveland,  Ohio  44109 


HY£-^QUE      ANTENNA-FEEDLINE      CONNECTOR 


Hew  3-ln-t  mtildfid  plastlc^anii^mitai 

fitting  provides:  toax  loeder  eQnrt«A- 
tioji,  heavy  copper  fends  to  olamertts, 
aniennzt  center  support.  Hye-Que  I 
Connector  ftts  stantfard  PL2S9-  R*ln* 
forcedt  weather  protected,  ultra^effi- 
eJertt.  At  your  ham  sterep  or  $2.9S 
ppd.  Companion  [nsulatorsi  2  Hr  9&e 
ppd.    Includei   complete    instructions. 


BUDWIG  MFG.  CO.,  P.O.  Box  97,  Ramona,  Calif.  92065 


$395  PREPAID  IN  USA 


IN  STOCK  AT 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM  SAN  JOSE,  CALIFORNIA 

"Northern   California's  Most  Complete   Ham  Store" 

SINCE  1933 


As  1  write  this,  Dick  YA4A  (VV4UTE)  is  at  Ibe  mike 
opcratinK  YA8A.  Dick  is  the  SSB  man  an  this  trip,  and  I 
a»i  CW   (YAsIIk  We  arc  just  across  a  river  from   UIS  land. 

Last  ivfiek  when  we  were  VA<3H  and  VAOA,  we  were  acr<i<> 
a  rivft  from  VHB  land.  At  both  ^ms  we  could  see  the 
barbed  wire  entanglemi^til5  ami  guard  posts  vvilh  machine 
guns  al  each  place.  1  wished  1  had  had  a  pair  of  field  gla^sses 
5o  T  could  have  golten  a  better  look  at  what  was  happening 
acfrtN?  the  river,  l*m  sure  they  had  their  telescope  trained 
on  us  though. 

Life  .sure  has  bt^en  interesting  here  the  past  couple  of 
weeks.  I  aui  Kitting  to  j>arts  of  this  country  that  are  cer- 
tainly off  the  beaten  path.  We  have  been  eating  and  almost 
living  otl  such  items  as  honey  dew  melons  as  large  as  South 
Carolina  wateroielonSp  peaches^  and  manl  these  big  blue 
and  puriJle  plums,  some  as  large  as  your  fist.  These  are^  the 
best  Pve  ever  eaten  1  There  are  oranges  and  tangerines, 
cucumbers,  eggplant?*^,  apricots,  and  a  number  of  other  fruits 
and  vegetables  I  don*t  recognise.  The  weather  here  is  hot  in 
the  daytime,  about  lOS  to  IJO,  1  guess,  and  it  gets  down- 
right   cold  after  midnight, 

Condittuns  have  been  reasonably  fair.  The  US  east  coast 
up  to  the  middle  west  Is  worked  in  the  mornings  from  about 
0030  to  0300  GMT  and  a  icw  west  coast  stations  a  little 
laler,  Europeans  every  night  come  in  up  to  about  2150 
GMT.  We  are  operating  around  the  clock,  when  the  baud 
is  open,  we  are  on  the  air,  21  Mc  doesn't  seem  to  open  here 
much  at  all,  just  a  few  JA*s  and  UA's  and  even  less  Euro- 
peans, two  or  three  .Africans  ,  .  .  and  that's  21  mc  here. 
7  n>c  is  for  the  birds,  with  all  the  commercial  O^^l  and  the 
usual  snmmer  QRN*  Sandstorm  static  is  somelimes  very  bad, 
up   to  S7   or  S8   every  day   from   about    1400   tn    1600   GMT, 

Vou  never  see  any  clouds  in  the  sky  here*  but  we  do  have 
a  few  breezes  blowing  during  the  daytime  and  it's  not  bad 
if  you  can  stay  in  the  shade.  The  water  in  the  river  is  loo 
cqld  for  me  tn  go  in  swimming,  but  Dick  goes  in  a  couple 
times  each  day,  and  he  comes  out  covered  with  goose  pirn* 
pies.  They  tell  us  that  cholera  is  almcet  at  the  epidemic 
stage  around  here,  so  we  are  very  careful  of  what  wc  eat  and 
drink.  So  far  both  of  us  are  in  the  very  best  of  health. 

J}ick  is  a  fme  fellow  to  go  on  a  DXpedition  with.  Since 
he  speaks  this  language,  he  is  a  mttsi  if  you  want  to  get 
anvthing  done  here.  No  one  in  this  part  can  speak  English, 
all   signs  are  in  the  native  tongue,  and  all   is  Dutch   to  me. 

The  ladies  all  wear  veils  and  all  you  can  see  is  their  eyes 
through  a  lit  lie  piece  of  thin  cloth.  Their  dresses  are  down 
to  I  heir  ankles.  Til  bet  that  in  this  hot  weather,  when  they 
get  back  to  their  houses  and  take  off  that  veil,  they  say, 
"Am  I  ever  glad  to  get  that  thing  oft'" 

Our  big  problem  here  is  transiK) nation  from  place  to  place; 
usually  it's  by  one  of  those  beat-up  busses.  Occasionally  we 
can  fmd  some  fellow  with  a  car  and  pay  him  to  take  us  to 
ihe  next  spot.  We  have  an  eye  on  a  Keulral  Zone  over  here 
between  VA  and  AP  land,  only  a  few  miles  from  the 
Khyber  V^ss..  We  are  trj'ing  to  get  some  sort  of  w^ord  from 
Bob  While  WlWPO  as  to  wheiher  it  would  be  a  new  one, 
Wc  may  go  ihere  anyway  just  for  the  heck  of  it,  but  since 
it's  not  owned  by  anyone,  we  are  in  a  quandr>'  as  to  what 
call  sign  to  use  if  we  get  there.  We'll  come  up  with  some- 
thing though. 

Tomorrow  we  QiiV  to  YAO  land,  right  on  the  border  of 
UJ8/BY/YA.  I  expect  as  usual  we  will  be  watched.  I  under- 
stand this  one  is  right  up  there  in  some  mighty  high  moun- 
tainSj  which  should  be  FB  since  it  will  remind  me  of 
Bhutan. 

It's  still  W5CR/\  and  W5VA,  neck  and  neck.  When  they 
are  S6,  the  band  is  closed  to  the  States.  When  they  are  S7, 
you  might  hear  a  few  weak  Stateside  "stations.  When  they 
are  SS,  the  baud  is  reasonably  fair,  and  when  they  are  39, 
the  band  ts  in  good  sha(»t?-  I  must  inspect  these  fellows* 
stations  nnd  steal  their  secret  so  W4BFD  will  be  in  there 
with  them  when  and  if  I  ever  get  going  again. 

My  Hy*Gain  14  AVQ  vertical  sure  does  look  beat-up,  bent, 
crooked,   but  believe    it  or   not,   it   still    has   juat   about    1:1 
SWR  on   all   the  bands  from   10   through  40.   But   the  shape 
it^s   in,    I   certainly    would   not   put   it   up   at   home,   because 
Peggy    would    run    me    back    to    Tibet  I    I    tell    the    customs 
fellows  that  it's  my  deep  sea  fishing  rodl    And  so   far,    the? 
believe  it  tool   I  call  the  rig  an  3SB  signal  generator.  I  wis! 
I  had  a  Uirntabte  and  tone  arm  mounted  on  it^  and  then  . 
could   tell   them   it's  my   record   player^   This  would   kind 
speed  up  the  usual  customs  delay.  ,  .  ,  Oi 
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Meteor    scauer    buffs    waiched    the    paj^ing    of    the    annual 

t-r^eids  meieor  shower  with  varying  thoughLs,  Some»  such  as 
.'0ENC,  said  that  the  shower  was  poor.  Others  worked 
jvfral  stales.  kilXC  in  Klurida  added  KlUGQ  and  WSUGO 
I  Oklahoma  for  two  new  ones  giving  John  29  slates  on  two. 
iiher  interestiiig  QSOs:  W0ENC  worked  WB6KAP  aod 
I' A0FDY  for  30  states-  WAPFDY  worked  KSTQP;  W4\VKH 
'orked     seven     stations     (W4AWS     three     times!),    W0CUC 

orked  W7rUA/2,  KaRTH  and  KSAJF;  K0CER  QSO'ed 
;2AZL,   W3BVF   and  VX3DIR, 

One  interesting  thing  is  that  all  three  South  Dakota 
meteor  stations  worked  stations  only  on  an  east  west  path 
nd  all  wiUiin  an  18  degree  beamwidth.  Each  station  had 
lan^'  skeds  in  other  directions,  but  very  little  was  heard. 
myone  else  have  this  problem? 

During  each  shower  the  question  arises,  "Did  I  work  him?" 
\vo  meUr  nx  men  have  been  long  known  for  their  honesty 
n  making  valid  contacts.  Xow  just  what  is  a  contact?  Ponder 
hat  one  for  a  minute.  The  consesus  is  that  there  must  he 
n  exchange  of  information.  Going  by  that,  merely  exchang- 
ng  calls  and  a  **roger'*  would  fulfill  the  requirement.  Granted 
iiat  one  for  a  minute.  The  consensus  is  that  ihera  must  be 
his,  two  meter  men  have  come  to  generally  accept  a  form 
■stablbhed  by  a  WS  a  few  years  ago.  In  it,  four  piece- 
if  information  have  to  be  exchanged.  Some  of  this  1  be- 
[pve  to  be  repetitious.  I  refer  to  sending  calls  and  a  signal 
Tport,  then  the  signal  report  with  a  **roger^''  then  a  separate 
*roger/'  The  rules  say  you  send  the  *V  until  you  receive  an 
ng  on  this  and  are  beginning  to  use  the  calls  only,  signal 
'eport  only  and  then   the  ''roger"  only. 

This  '"roger"  business  can  get  silly  very  fast.  You  have  ex- 
rhanged   all    ihv^   neces.«arj^    information   e.xcept    the   confirming 


'*roger."    The    ruft^   say    you    send    the    *'r*'    you    receive   an 
Okay,    I'm   sending   an    '*r^*    to,   say,    WC2ABC.    He   re- 


"r." 


feives  it  and  quits  sending,  but  I  may  not  have  heard  ihi^ 
"r.*^  How  many  QSO*s  have  YOU  lost  this  way?  On  the  other 
hand,  tf  someone  doesn't  cease  sending  *V  when  he  copied 
*'r"  this  silly  exchange  would  go  on,  rogering  the  roger, 
rngering  the   rogering  roger  .   .   .  you  get  the  idea. 

Some  felltjws  send  a  73  or  SK  after  the  ''r*'  so  the  guy  on 
the  other  end  knows  he  got  the  two  way  '*r.'*  This  is  fine  if 
there  are  still  a  few  meteors  around.  T  for  one  am  going  to 
^end  the  'V"  {if  I  get  that  far)  until  I  hear  an  "r"  and 
then  Vm  going  to  quit,  get  a  cup  of  coffee  and  wait  until 
ihe  next  sked.  In  my  book,  Tve  worked  him.  If  you  want  an 
interesting  discussioo  sometime,  ask  WIFZJ  what  he  thinks  on 
this  topic.  By  ihe  way,  Vm  braced  for  the  flood  of  protests 
that  will  probably  come  my  way  after  this  discussion.  As 
X5JKX  would  say,  *'Whal  do  you  think?" 

The  nest  showers  to  try  something  new — and  perhaps  more 
reasonable— are  the  Orionids,  October  lS-35;  Leonids,  No- 
vember 14-18  (they  should  be  excellent  this  peak  year)  and 
ihe  December  10-14  Gem  in  ids.  Good  pingln/. 

Another  form  of  propagation  which  could  start  to  show 
some  life  this  fall  with  the  sun  spots  on  the  increase  again  is 
aurora.  These  signals,  reflected  oS  the  Aurora  Boreal b  (North- 
ern Lights)  usually  peak  around  sundown  and  then  return 
again  about  2  AM,  Distances  covered  can  range  from  a  few 
miles  to  several  hundred  miles.  If  you*ve  never  heard  an 
aurora  signal  you  woa^t  believe  your  eats  the  first  time  yon 
do.  Next  time  \\\VV  is  sending  a  forecast  of  *W  or  "0" 
followed_by  a  number,  swing  your  beam  slowly  across  the 
-£firtSern  sky  and  listen  for  something  that  sounds  like  a 
buzz  saw  going  through  one  foot  knotty  pine.  That  is  auroral 
fnciden tally,  forget  AM  (and  mavbc  FM)  for  aurora.  Try 
CVV  or  SSB. 

The   boys   at   project    Oscar   are   looking   for   reception    re- 
ports  on    the    145,95    mc    coherent    beacon.    It    has    been    re- 
ported  by   W60JW   and  other   observers  about   3    db   out   of 
.the  noise  and  20  or  more  db  down  from  the  145,85  mc  bea- 
"con.  If  you  hear  it,  tell  them. 

And  don't  forget  to  get  that  antenna  work   done  now.   It 

ill    be   cold   before    long   and   although    antennas    with    hide 

ozen  to  them  seem  to  work  best^  it's  rough  on  the  CW  fist. 

cin't  forget  to  write. 

.   .   ,  KPCER 


Be  the  first  kid  on  your  block  with  a  semiconductor  sig- 
nal. We  supply  4  waft  transistor,  heat  sink  and  instruc- 
tions for  making  160,  80,  20  meter  transmitter  from  your 
crystol  ond  junk  box  parts,  $2.95  postpoid 

MAXIM    RADIO,    BOX    341,    WALTHAM,    MASS    02154 


QUEMENT 

'Mafthem  dUiormm't  Mloit  Cpmpt4re  H*m  Hw* 


ALL-TRANSISTORIZED 
GRID  DIP  MHER 


•  Compia 

•  Lighl  Weight 

•  SclfHcg'nt4rn#cl 

«  HJghtii  SttbiMty    >  / 

•  H«*vy  Dip  ■    ^ 


eoie«s  OF  USB 


<*V 


1%  tiUtt  IS*. 


NEVER  BEFORE 

HAS  A  PRiClUQH 

INSTtyMIMT  UKE 

THIS  BEEN  OPPERED 

AT  SUCH  A  LOW  PRICE. 


QUEMENT  ELECTRONICS 

1000  so.  MSCOM  AVE.     SAN  JdSE,  CAUf , 


73  Magazine  Back  Issue  Grab  Bag 

An  assortment  of  20  different  bock  issues  of  73 
from     1961     to    T963,    No    choice    at    this    low    price. 

We    send    what's    ava iloble.  $5 

Cheapskate's  Assortment 

Eight   back   issues   of   73    for  a   puny   $2, 

Single  Back  Copies 

Individual  copies  of  bock  issues  from  March  1961 
to  present  ore  ovailable  for  50c  each.  Earlier  ones 
(except     the     ynovoiiobte     Jonuary      1961)     are     $K 

ATV  Experimenter 

Five  or  more  bock  issues  for  50c,  No  choice.  They're 
running  out   fast. 

6  Up 

We  don't  have  any  more  6  up.  Write  Parks  Labs, 
Beoverton,  Oregon. 

Binders  and  Bound  Volumes 

Beoutiful  red  binders  for  each  year  of  73  are  ovoil- 
able  for  only  $3  apiece.  Years  are  60-61,  62,  63, 
64,  65.  A  few  62,  63  and  64  bound  volumes  are 
occasionally  ava^lobte  for  the  incredible  price  of  only 
$15. 

73  Magazine 


Peterborough,  N.  H.  03458 


^ 
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CALULETTER     SIGNS 

Order  jour  call  lo  neat 

2'lncEh     cUft     cut     I«lten 

witli  bftSBu  Just  rlfhl  for 

the    shack.    You    asiambU 

^I^tters:     3/32"     illrer 

showcard      itQick.       Bus: 

Sitln  nnlflh  black  plafttie. 

Price   $1,50   postpaid 

eiFT  SHOP 

Bnx    73 

Nnrthfleld,    Ohio    440B7 


p 


r 


WE  WILL  PAY  $50 

for   Bendix  TV-6/U   Tube  Testers   sent  fo   us  by   De- 
cember  30,   1965,    We'll   pay   freight  also. 

SPACE  ELECTRONICS  CO. 

4178  PARK  AVENUE,  BRONX,  N.Y.  10457 

CY  9-0300 


FM  EQUIPMENT  SCHEMATIC   DIGEST 

A  c<imprfth#fisfve  colltetion  of  Moforofo  tcHemofk  df- 
ogroms  covering  low  boncfr  high  bond  ond  450  me  equip- 
menl  mcifiy  foe  lured  befween  1949  and  1954.  Crystol 
formulcfs,  orignment  msttuclioni  ond  a  wealth  of  technicaf 
dota  is   included   in   the  92   poges.  Price  $3^95 

TWO   WAY   RADIO    ENGINEERS 

1100  Tremont  Street,  Boston  20^  Massachusetts 


HW   12-22-32  OWNERS 

Complete  Triband  Tronscetver  conversion 

plons,  $10.00  PP- 

Tribander 

Box   1S^  Queens  Vittoge  Stotion,  Jamaica,  N.Y.  11429 


CALIFORN 

PiayerI; 

MOTOR  HOTEL 

TOPS  in  Convenlertcc  ♦  Luxury  *  Economy   ^ 

10  minutes  from  downtown  ^(^ 

Los  Angelet,.. Within  easy 

access  of  oil  the  areo's 

fobuloui  ollracHon;*,  ,near 

Hollywood**  iamtd  riwvfe  end  TVttudTos. 

Wide  choice  of  accommodot ions,  *,room^  suites^  kitcheneM'9S  • 
qII  rooms  ore  oJr  ond  sound  condlKoned^  have  Hi  fi^  TV, 
swikhboord  service  or^f  room  pl>Oftes.    King-size  swfmmlr^g  pool 
m  t.poHo  for  sunning  ond  reloxmg« 

Singles  from  S8  -  Doubfei  from  SlO 

Member  of  Diner's  Club^ 
Aintrican  E}C|)re^  and  Carte  B  lone  he 

Telephone;  tiOllywood  3-5671 

777  Vln«  Strttt   H0llYW00D3t,CALtF0RNIA 


advised  by  my  lawyers  that 
don^t  you  ever  proofread  y 

t hll  isf^jay  Ikw  JtiSi  for 
have  no  other  recourse  but 
shotald  be  tarred  ^nd  Teath 


Peter  Volpe^  Ted  Guernaras  (Deputy  Registrar),  Johii 
McCanhy  (Commissioner  of  Finance  and  Deputy 
Governor),  Governor  Volpe,  Father  Dan  Linehan,  Pat 

Volpe,  Bob  Waters,  Russ  Ringland 


Dear  Wayne: 

The  issue  of  call  letter  plates  to  all  the  amateurs  in  Massa- 
chusetts was  announced  at  the  ARRL  New  England  Division 

Convention  in  April  of  this  year  when  it  was  announced  that 
Father  Dan  WIHK  would  receive  the  first  set  of  plates. 
On  the  second  of  June  we  were  told  thai  the  Registrar  had 
decided  to  issue  license  plates  as  public  5er\ice  plates  at  no 
extra  charge  to  all  amateurs  in  Massachusetts,  We  were  asked 
to  furnish  him  a  list  of  amateur  radio  operators  who  wanted 
plates  by  June  15,  As  we  didn't  have  the  time  lo  mate  a 
direct  mailing  to  all  amateurs  in  Ma5?iachu setts,  we  decided 
the  only  way  we  could  do  it  was  through  the  use  of  Amateur 
Radio.  After  all  we  are  c&mmunkatiim  people.  (We  were 
asked  not  to  use  the  newspapers).  With  the  help  of  FEiWRA, 
Tlie  Quannapowltt  Radio  .Association  and  many  other  amateurs 
and  nets,  we  turned  in  a  list  of  201S  amateur  calls  to  the 
Registry*  Many  more  than  the  seven  or  eight  hundred  they 
expected.  These  plates  are  being  issued  for  1965, 

Our   thanks   to  all   the   aniateurs    and   their   communication 
systems  who  made  this  endeavor  so  successfuL 

The  License  Plate  Committee 
Russ  Rlnc^Tand  WIEYZ,   Chairmon 


Dcor  Wayne; 

The  121S'er  (May)  is  the  greatest  thing  since  the 
APX-6,  and  twice  as  much  fun.  Thanks  for  renewing  my 
interest  in  home  brew  in  g^.  Keep  up  the  sarcasm ,  too!  ! 

Jim   Waldorf  WA86AJ 

Canton,  Ohio 
Dcof  Woyne: 

1  would  like  to  take  this  opportunity'  to  say  that  I  agree 
thoroughly  with  your  editorials  and  views  concerning  the 
ARRL,  Oscar  w^as  one  of  the  greatest  opportunities  ama- 
tetir  radio  has  ever  had  to  receive  favorable  public  rccog' 
nition*  The  league  should  practice  what  it  preaches*  In  the 
April  1*^64  issue  of  QST  WSGUL  wrote  an  at  tide  en- 
titled **Come  Blow  Your  Horn."  The  author  says  that 
''publicity  must  be  persistent  and  regular/'  All  the  other 
satellites  get  publicity,  why  not  Oscar?  Those  amateurs 
who  take  pleasure  in  writing  you  nasty  letters  should 
consider  points  such   as  this   serioui^ly. 

Your  surplus  conversion  articles  were  superb.  Keep  up 
the   good    work* 

Neale  C  Hifhtower  WA4HAI 

Charleston,  S.  Corolino 

/  (dA0  h  bmckt  Neale,  Oscar  11  finslfy  did  g0$  som€  puhlicuy. 
The  }un€  22nd  NafiofuU  Review  bad  a  nice  Ut$U  mims  tin, 
sqmii  on  it.  VU  hn  Barry  i§m  u  in  fur  $b§m  .  .  .  M 


lae 


iear  Wayne; 

I  want  to  spout  off  about  our  local  form  of  democracy 

I    evidence    during    my    recent    encounter    with    the    local 

lanntng    Commission.    To    make    a    long    story    short,    I 

ppUed    to   the   local    County    Planning   Com  mission   for   a 

ariance  to  the  height  restriction  in  the  zoning  ordinance* 

^c  zoning  limit  is  35  feet  but  I  requested  a  variance  of 

aother   6   feet    so   I    could    erect    a   crank-up   tower.    The 

lanning-    Commission    decided    there    should    be    a    public 

earing  on  the  matter^  so  I  prepared  my  case  complete  with 

hotographs,     diagrams,     design     computations,     reference 

ookSt  Weather  Bureau  wind  roses  (to  show  the  prevailing 

*inds),   proof  of  liability   insurance,    and   anything  else   I 

Duld  think  of  to  support  my  case.  The  fellow  living  behind 

3e   was   objecting   so  the  Board   gave  him    time  to  make 

is  statements  wbich  he  did  not  have  to  prove.   When  it 

^as  time  for  my  aide,  I  started  presenting  my  side  but  the 

toard   (2   members)    cut  me  off  saying  time  was  running 

ut  and  my  request  was  denied. 

My  Attorney  has  advised  me  to  procede  with  the  building 
ermit  up  to  the  35  foot  zoning  limit  because  the  objections 
rere  not  valid*  While  applying  for  the  permit  I  got  a 
hance  to  see  the  letter  that  was  filed  objecting  to  my  re* 
uest.  He  had  made  several  points  which  could  have  been 
efuted  if  someone  had  bothered  to  check  the  objections 
gainst  ray  application  but  I  think  that  the  last  objection 
vas  a  real  gem.  My  antenna  could  be  used  by  enemy  air- 
raft  or  missies  to  home  ni  on*  Hi. 

Anyway,  this  is  what  happens  when  you  try  to  follow 
peal  building  ordinances  and  do  everything  by  the  book. 
^ave  to  say  73 's  for  now  and  get  busy  on  my  homing 
)cacon.  Hi. 

Richard  M.  Schreiner  WA7ACN 
Portland,   Oregon 

Dear  Wayne^ 

When  I  visited  K2US,  after  walking  through  hallways 
md  up  stairways,  I  was  confronted  by  a  picture  window 
iud  a  locked  door.  When  I  knocked  on  the  door  the  lone 
operator  looked  up  and  shook  his  head.  I  continued  to 
axock  and   he  came  to   the  door,   opened    it   a  crack  and 

eid  I  couldn't  come  in  until  I  got  rid  of  my  Coke.  I 
ank  it,  walked  back  down  the  hallway  to  a  receptacle  and 
returned.  I  was  then  allowed  to  enter.  I  asked  what  band 
be  was  working  and  he  said  "none-**  He  called  a  short  CQ 
(no  answer)  and  I  again  asked  him  what  band  he  was 
using.  The  reply  again  was  "none/*  I  asked  for  a  QSL 
card  and  was  refused.  I  asked  to  sign  the  visitors  register 
and  was  refused  when  I  mentioned  that  I  did  not  yet  have 
a  license-  I  think  I  would  have  been  received  better  at  a 
Moscow  amateur  radio  station, 

John  English 

Sherman  Oaks,  California 


INVERTERS 


complete    or    kitf 

6vdc  to  1 2vde     VW  owners 
1 2vcft  to  1 2vdc     convert  -f-  gnd  to  — 
I2vdc  to  28vdc      utilize  surplus  equipment 
1 2vdc  Id  T  1 5v  60cp$     T  SO  or  300  w«tt 
1 2vdc  to  1 1 5v  400  1 50  or  300  wott 

12vdc  to  450vdc      B-f-  anyone 

DESIGNED  TO    YOUR    REQUIREMENTS 

Send    u%    your    $peclftcationS 

WRITE    for   complete 
InFof motion    cind    pricey    to 


INVERTRONICS 


P.O.  BOX  342 


PINE  BROOK,  N.  J, 


^ 
1 

n 


SURPLUS  BARGAINS 


m  bifi  movttf  to  iiw  qnrtort  to  Aart  IHi  irtv  re^r 
with.  Lucky  finds  and  learce  Items. 

TCS   DYNAMOTOR   MOBILE  POWER  SUFfLY 

NEW   12  V   dc   Input,  400  v  dc   @   200   ma   output 
$3,95  postpaid  west  ni  Denver.   |4.K  postpaid  east 

Dow  Troding  Com  pony 
K.   Dowdell  W6LR  2057    E.    Huntington 

Eiriotr  7-3981  Duorte,  Colifornio 


STRAIGHT   SHOOTING 
ARROW   SPECIALS 


Panadapter— 

-IP69C/ALA2.    See  June 

1 964    issue 

of  73 

New  with  tubes 

$22.50 

Used  with  tubes 

$17.50 

Coirins  Receiver — 51 H3  R105/ARR15  [See  June 
73).  A  fresh  supply  just  orrived  in  very  excel- 
tent  condttton,  $67.50 


Collins—Stngfe  sfdeband  multiplex  generator  using 
mechanical  filter  F84Z-2  or  similar.  With  sche- 
motic  and  data.  $22.50 


R19/ARC12 — Tunable    receiver    118    to    148    mc 

complete  with   14  tubes.   Excellent.  $34.50 


^ 


APX6 — Transponder   for    1215  mc.   Excellent   less 
tubes,  40  lbs,  $7,95 


Doven  Frequency  Meter — Direct  indicating  fre- 
quency meter  covering  25  to  5000  cycles  in 
four  ranges  (J  =.5*1-5  kcV   Excellent.  $29.95 


^ 


LM — ^Frequency  Meter— ^1 25  to  20,000  kc.  Com- 
plete with  original  colibrotion  book*  In  excel- 
lent condition.  $47.50 


Tubes 

1B40 

1.00 

6AU6             .40 

83  fi 

1.50 

2API 

6.50 

6J6                  .40 

866AX 

2.50 

2C39 

5.00 

6L6G            1.00 

872 

2.S0 

2C40 

5.00 

1 2AT7           .40 

902P1 

3.95 

2C43 

4.00 

304TL-TH 

1625 

J  5 

2C44 

1.50 

27.50 

5692 

1.00 

2E26 

2.00 

307              1.00 

5763 

1-00 

3B24 

1.00 

41 6  B           5.00 

5842 

5.00 

4X1  50  A 

7.95 

723Ae        5.00 

5694 

1 2.00 

5R4GY 

1.00 

807             1.00 

6146 

2.00 

6  AGS 

.40 

808              1.00 

B012 

1.00 

6AK5 

.40 

813              9.00 

8020 

2,50 

6AL5 

.40 

815              2.50 

8025 

1.50 

6AQ5 

.40 

832A          4.00 

ARROW   SALES-CHICAGO, 

2534   S.   MICHIGAN   AVENUE 
CHICAGO   16,   ILLINOIS 
Send  for  cotolog  #131 — FREE^ 
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CATALOG 


World's    'BEST   BUYS'' 
in    GOV'T.    SURPLUS 
Electron tc    Eq u ip menf 


FULL    OF    TOP    QUALITY    ITEMS  -  Ironsrnttfers, 
Receivers,  Power  Supplies,  Inverters,  Microphones, 
Filters,    Meters^    Cable^    Keyers,    Phones^    Antennas^ 
Chokes,  Dynomotofs,  Blowers,  Switches,  Test  Equip- 
ment,    Headsets^     Amplifiers^     Indfcolors^     Handsets^ 
Converters,  Control  Boxes,  etc.,  etc.  SIND  25/-  (stamps 
or  coin)   for   CATALOG   and    receive    50 v    CREDIT   on 
your    order*   Address    Dept.   73 


FAIR    RADIO    SALES 

P.O.  Box  1105   •  LIMA,   OHIO  •  45802 


ATTENTION  VHF'ERS 

Send  for  a  sample  of  the  VHF'ER,  the  magazine  for 
serious  VHF-UHF  hams.  Ideal  for  anyone  interested  in 
improving  his  knowledge  of  the  most  interesting  field 
in  ham  radio. 

Subscriptions:    $2  per  year 

$3  foreign 

THE  VHF'ER 

Parks  Laboratories 

Route  2 
Beaverton,  Oregon 


klj       ■iliFi     i'r't 


PREPAID  IN  USA 


IN  STOCK  AT 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM  SAN  JOSf,  CALIFORNIA 

"Northern  Califomia's  Most  Coinplet^  Ham   Store" 

SINCE  1933 


Continued  from  poge  2 

liini  to  watch  out  for  me.  Since  1  waited  uiit 
tlie  last  II II] Mite,  as  I  usually  do  on  things  lik 
tliis,  1  was  very  grateful  when  I  got  a  call  oi 
twent)  from  PJ3CD  and  instructions  on  ho\ 
to  get  a  license  when  I  arrived.  It  seems  all 
had  to  do  was  send  a  copy  of  nn  U.S,  Ucens* 
down  to  Chet  and  everything  would  be  takei 
care  of  for  lue. 

There  are  unl\^  a  couple  of  flights  £ron 
Puerto  Rico  to  Cura^*ao  a  week,  so  1  had  t( 
make  do  with  one  that  left  late  at  night  anc 
arrived  near  midnight.  They  were  right  there 
to  greet  me  antl  drive  ine  to  tlie  hotel,  even  so 
It  was  quite  a  drive  out  there  because  Chei 
picked  a  completely  isolated  area  lo  build  hii 
hotel. 


The  hotel  is  quite  difFerent  from  what  1  had 
expected.  It  is  made  up  more  like  a  motel, 
with  fi\'e  huiltlingSj  each  with  seven  rooms. 
Tlie  rooms  were  large,  nicely  furnished,  air 
condititined,  had  beautifullv  done  batlxrooms 
with  showers  and  tub,  and  a  private  balcony 
overlooking  the  Caribbean.  A  few  steps  away 
from  tlie  roams  is  the  recreation  building  .  ,  , 
something  like  a  hotel  lobby  with  lots  of  chairs 
and  couches  for  sitting  and  talking  and  play- 
ing games  .  .  .  j)lus  the  ham  station  with  a 
pictttre  window  in  frf)nt  of  it  looking  out  to 
sea.  The  next  building  ov  er  was  a  dining  room 
and  bar. 

Chet  had  tlie  OK  for  my  ticket  and  I  spent 
a  gootl  deid  of  time  operating  PJ3CC.  I  did 
get  out  for  some  skin  diving  and  a  sail.  They 
have  facilities  for  water  skiing,  deep  sea  fish- 
ing,  tennis,  and  all  that  sort  of  thing,  but  I'm  I 
afraid  that  most  of  my  time  was  spent  on  the 
rig  and  eating.  Good  food* 

Chet  tells  me  that  he  is  going  to  be  pretty  i 
crowded  this  winter  so  you  might  plan  well 
ahead  if  you  want  to  \nsit  there.  Chet,  with  his 
brother  and  their  wives  run  the  place  and  it 
is  a  nice  family  atmosphere. 

The  weather  was  fine  when  1  was  there  in 
late  July  •  ,  .  about  90"  temperature  and  70% 
humidity.  It  was  very  comfortable  for  taking 
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t  easy  and  for  water  spurts. 

1  (licl  take  utie  clay  ofF  and  visited  town. 
oiias  PJ3CD  (luickly  arranged  a  humfest  and 
light  PJ's  came  over  tliat  evening.  We  had  a 
'ery  enjoyable  talk  which  didn't  break  up 
onipletely  until  after  2  am.  The  next  time 
on  work  PI2CD,  PJ2CE,  PJ2CO,  PJ2CR, 
^J2CZ,  PJ3CB,  PJ3CD,  or  PJ3CH  give  them 
egards  from  Wayne, 

Vnn  ean  bet  that  Tni  going  In  gel  to  Cnracao 
about  40  miles  north  of  Venezuela)  again  as 
;oon  as  I  can. 


5l:fn  Diving 

While  I  was  down  in  the  Caribbean  area 
3oing  tlie  piece  on  the  Arecibo  disli  and  the 
Coral  CliB  Hotel,  it  seemed  like  a  waste  not 
to  st(jp  over  and  say  hello  to  Dick  Speneeley 
KV4AA  and,  heh,  lieh,  go  on  a  short  skin 
iiviiig  trip  while  I  was  there  visiting. 

Dick  is  d  :ing  well  He  reports  that  he  has 
finally  managed  to  kick  the  DX  habit,  at  least 
to  the  extent  that  he  can  allow  a  new  country 
to  get  on  now  and  then  with  on  t  his  having 
to  be  tlie  first  to  work  it,  Dick  was  a  little 
vague,  but  I  think  that  there  are  a  couple  that 
he  has  completely  missed  recently. 

So  there's  this  little  (65  foot)  boat  that  goes 
for  a  one  week  skin  diving  trip  every  other 
Mondav  out  of  St.  Thomas.  There  were  seven 
of  us  along  as  passengers  plus  four  crew  and 
we  cruised  all  through  the  British  Virgin  Is- 
lands and  had  a  very  good  time.  The  chap  in 
charge  of  the  skin  diving  (John)  turned  out 
to  hv  an  old  acquaintance  .  .  -  we'd  gone  div- 
ing together  in  Bermuda  about  eight  years  ago, 
I  ha\en't  been  skin  diving  for  about  six  years^ 
so  it  was  particularly  enjoyable  to  get  back 
in  the  swim, 

Unfortunatelv  tht  boat  onlv  had  32  vdc  so 
t  <lrdn't  bring  along  a  transceiver  .  ,  .  maybe 
next  time. 

.  ,  •  W2NSD 


ALL  BAND  TRAP  ANTENNA ! 
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Reducfis  Inlerference 
H&\s%  OH  All  Makes  Shurt 
Wave  Receivers.  Makes  World 
Widt  Reception  Stronger. 
Clearer    on    Ail    Bind&l 


i 


or    ALL    Amateur    Trarts- 
mitters.   Guarafiteed  for  600 
Watts    AM     1200    SSS     Pi- 
Net    ar    Linfc     Oiri^ct     Feed 
Lifiht.    Meat,    Wcathcrpraoi 


Cornpteie  ta  shown  total  Imglh  102  ft.  wUh  96  fL  of  ;2  o^i^ 
halanced  twinJtiie,  Hi-lmpaet  molded  refionapt  trapj-  (WL  3 
■IE.  i'  t  5'  luHfiL  You  just  tuni  ta  desired  band  for  beamltKe 
resiylts.  Exeelletii  for  ALL  worltI-ATid«  iHort-wafe  receivers  and 
amateur  transmittLTJ*.  Fqc  iNOVTCE  AND  ALL^CLAHM  AMA- 
r'^^UKS!  NO  KXTTtA  TUNKltS  OR  (SAOUETH  NKhDfcU: 
lillinlriattig  5  st'iiaruie  antemms  with  excrt-llent  ,PerriPrmaiict 
cuaraiiU'ed  Incon&mtyGUS  for  Fussy  NeiflhborlifliJtlsl  NO  MAY- 
\VIUK  HOUSE  API^EAHA.NCEI  EASY  IX.STALLATION : 
I'ujripteie  Instructions. 

75-40-20-15' 10   meter   bandi.    Cornplcie  J^5"2f 

t(]-2i)-l5'l0  meier*  SA-tt,    (best  for  swFs)   Complete  514,95 

ScKO  ONLY  iS.OO  (cmsh.  tk..  mo  J  ami  pay  pftstmaii  ba(8Dce 
iOU  pliJi  posUge  on  arriral  or  BentJ  full  price  for  poaLpald 
deliienr;  Complete  fmtallallon  &  tecliiiical  JjistnjcUon*  fur- 
nifttied.   Free   Informiititin  on  many  other    100-6   meter   mttrtnai, 

ATaOalile  only  froin: 
WESTERN    RADIO       •        Dupt.  A7-10       •        Kearitey,  Nebraska 


TUCO  Gyarontecd   S-mi-Conductcr!:^NEW  TUCO 

SF2SS7   FET,   P-rhaunel  Diffiisod  fjlanar  dHctwi  Field  ¥J- 

trri    Trarj>iiiiora,    T.L     ,  . ,  .  ,  ^  ,,..*,.,  ■  $  4-50 

WF  1 1   IMjoto  Trjmsistor.  MuDartl    ,,......,,, -  . 

21^37 1 1/TI   4l!l,   NIVN   mVmm,    :^Ort    MC    nun..   VHP.   !»0 

SC'7l^T»  fowen   NPX.   100  vitli   4   wjitts.   high  griihip   with 

hard,  ean  be  UKed  directly  of!   laic.    T,l..    mli^-oH    .... 

TTXMtiT-l^^■i^.   B^m   mc,  Beiid  typu    

THO.'id.  TK   PNP.    I5l>  w,    100   V,    15   iiiiin    ^. 

(lKl*nil.  Amiwi-^x,    TiifJ    Siilf   diodtj 

2NT05.  Motorola,    I'XP,   325   MC,   VHF 

2N7(Mi.  Motorolu,   SVS.   325    MC,   VHF  

2NCtlT,  T.i.,  NTN.  Mi-freri.  hicli  fain    . 

liNiii^i-v,  BCA.  I'NK.  Low  mim  preamp.    120  hU 

2N17IA.  Timgwjl.  VSV  pourer.  SO  v.   15  amp.  T0-3n  rm' 
2Nlir^"i     Tiuigstil.   VSV  piiwer,    100  t.    15   mm.  ***»   waUs. 

2NIU7A,   ORviti".   i*Nb   powpr*   60   v.    15   niup.    *M\   w«tts» 

2Niri0fl.   Phiico,   PNr  m-t'riHi..   4.11)  MC   high   pin    

2N2404/l*ADT2^.   Ainpercx,   PM\    2m    mo,   32   v    

XPN.  silicon,   45  voU.   TO-5   ciuii-,   HF    .    .  .  .  .4yl*00 

NPN.    Of^rmaninm,    35    toU,    15    MC,    HF.    Idgh    life,    m 

2Ni:Ul8      - *^  * —  .5/1-00 

PN'P,    Cfrmaniiitii,    35    ¥oR,     Ifi    MP,    I!F.    high    hfe.    as 

2N  r;iU!* .5/1.00 

25HHi.     RtctifSi^r,    Int.     R*^.,     ir*    ;iiii|k     Hhi    f.      with/ 

Ijardwsir?      „.......,,,,,,..,,,..  ^  ^    -  1*2^ 

1N32I0,    RcfiitltT.    .Miitoroln.    25    amp.   200   v         2-00 

lN32t2,    E«ti.ifitT;    Mcilorok.    25    amp.     4*J0    v..    Hjih/ 

Injrdwsire     ......,.,-**.-.,*.,.  ^  *  .  ^    -  ^  ■      2.50 

NuiidMT^itl    Zeni^r   dnnles,    1   waU,    all    VEdtagtts    tmm    i    v. 

to    50    V,     . .  I. «  t  * .  • ,  * ,♦».»,  T  .  , *        * ' ^ 

ni20.   Zener  diode,  300   mw.   voltage  from   G   to  50    ■  -    ■     .^^Z^ 
ELELTHOLYTIC   ASSOETMEXT,    ^ib-min.,    all    talues        50/5.00 

Tatitalyttc   Assortment,   sub-rjiin.,   all  values ,  ,  .  .  10/2.2:> 

M-t>,    hin    E^    5€B,   silicon    conLroUed   rectifier,    200   ^     ^  ^^ 

Diodes  assorted,  Geraiiiniiim  k  sdliegn.   all  excellent    .  .  .    30/1.00 


1.75 

30 

1.25 

.40 

1.90 

.50 

1,00 

1.00 

1.00 

1.00 

.50 

2.00 

2.50 

1.50 
2.25 
1.25 


ft 


-75 
,75 
-75 


LOO 

2.50 
30 
,50 


TRANSFORMERS:  SSO-15.    UTC,    suJj-miii,    Biixed 

TO'IS,   Triad,    3iJb-min,    I{o.xed  ,  , , 

TR'5,    Thord.,    snb-min.    Hoxed  ... 

12  volt  fllameat  transformer,  sub-aiin,  1"  x  1V4"  x  1 

Tranalfitor  Power  Transformer.  Harmon-KJirdon,  (From 
Ciiation   A)    PrL    115    v.    60    cy.,    Sec.    GO    vac  aiT., 

6    T.     @     1     ftJTip.      *.,....,.....*.* .,.-... 

Variable     capadtor.      (Hamaieriuiid)      VHF      #B128-213, 

Variable  capacitor.  tJoimson)  VOF,  L5  pf  to  5.1  pt, 
sub-min     ^^mm,***.'.'''  . .._*... .,...,. 

Molded  chokes,   suh-min.,   all   iraiiies.   color  coded,   enqapsij- 

i«tMi  .20/1.00 

Coil  forms,   ironcore  Sc  cerainle.   all  smalt  Bitm  assortt^d  15/1<00 

Insnhiter  alligator  clips,   red  k  black,   each    . 10 

Kit   #22.    Curve  tracer,    irbec-ks   transistors,    y-eners,    diodes, 

etn..  with  schematic  and  in.^truriient  fios.  ..*-..*..♦•  o.OO 
Kit  #30,  "Mutt  &  Jeff"  2  watt  arnsdifler,  schematic,  etc.  3.00 
Kit  #31.  Flioto  amplit^er.  with  OOP  71  transistor,  eta  ..  5.00 
Kit  #32 »  Light  Dimmer,  with   B€H.   comimiieiits  and  sche- 

Kit    i^25.    6    watt,    Qusfif-Compllineiitary    smdio    aniplifler, 

Vero  Breadboard   Kit    .....«*«•«.  ^  »«•«  * . 

Write  for  Free  Catalog 


5.9B 


TRANSISTORS  UNLIMITED  COMPANY 

462  Jericho  Turnpike,  Mineola,  L.L,   New  York  11501 
Iblinimum  order  $3.00.  Postage  free  In  U.S.A. 
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2  METER  NON-DIRECTIONAL  ANTENNA 

2M  Can-ex 

A  rueged  uileonA  for  1  ottUn 
tbat    will    ciT*    mor«    ralni    ukd 

better  poferaff«  than  ft  dlpolo. 
Th*  Oon-ez  win  wlthjiand  gilM 
In  »ECfiti  of  WQ  mph.  Perfcn 
for  local  Djfits^  An  a^taoni  tt^rf 
THf  hAiD  cmn  tffardE  and  ihould 
hA?«  for  loeal  coniacii.  MounU 
for  either  Tortleal  or  liorlzonttl 
polarlzatking.  Can  be  used  Willi 
52  olici  coai  or  parallel  feed 
line, 

$8.95ppd  in  coTitlntntftl  USA 

ELL-CONN  PRODUCTS 

Box  83.  Ellington,  Conn.  06029 


VHF-UHF 


Coeverters  and  Preamps  for  50  thra  432  Mc, 

Write  for  literature. 
Send   for   a  sample  copy   of  the  VHF'er^  the 
oaly    magazine    for    VHF    and    UHF    hams. 

Parks  Electronics,  Rt.  2,  Beaverton,  Oregon 


RADIO  TELETYPE  EQUIPMENT 

Teletype  Models  14,  15,  19,  20,  FRXD,  28,  Kleln- 
schmidt  printers.  Boehme  CW  keyers.  Radio  Re* 
ceivers  Collins  51J-3,  51J-4,  R-3M,  R-390A,  R-39I, 
Uammarlund  SP-600JX<  Frequency  Sliift  Convert- 
ers, 

ALLTROISICS  HOWARD  CO, 

Box   19,   Boston,   Mass.   02101         Tel.   617-742-0048 


HAM    GEAR 


Di  >575l 


WRITE  NOW 
FOR  MONTHLY 
FLYER. 


999 HOWARD  AVE-BURLINGAMF.   CAL, 


MORE  LUCKY  BUYS 

902A,   2**  CRT*  600t  maiimuni  on  tieRectlon  plaU^,  its 

octal  socket,   RRAM)  NTW  $350 

2"  Mu-mc^tal  shield,  for  above,  or  2ArL  or  2BP1  $2.50 

Combination  offer,   e02A  &  2"  mu-metal  siiield  $5,50 

CKRAMIC    MIKK,    by    American   Mlirropbone,    push-to-taJk 

swlk^Ji.     4     ^ondtietor     curlr     cord.     mountJng     plate. 

BRAND  Nmi  $5.00 

Curly    mrd^    5    cfiuducior,    1    foot,    stretches    to    8    foot. 

BRAlsn  NEW  $1.29  eaeh,  4  for  $4.50 

TANTALUM  CAPACITORS— CHEAP 

I  mtd,  60  ¥.   %"  dia,  %**  loiig,  lum  39*  ea.,  $/$1.10 

17!l  mfd,  15  f  DC  dtp  type,  leiids  49|  «aeh,  1/$1.35 

50    mftl    80    T  nc,    %"   91   X  1%"   K   01   two   oa   an 

ft5sembly.   easily  separated  69 1    ta.,   3/$1.95 

SAVE  YOUR  LOOT— I'll  be  at  the  Hoosier  DiUs  hamfest,  SpriiiK 
MillE  state  Park,  MltehelU  Ind.  Oct-   10. 

AH  orders,  en^pt  in  emeifencf  or  I'm  at  a  li&mfestp  sinpiied 
auue  day  recelred.  For  fr«e  "GOODIE"  liieel^  aend  96U  ad- 
{|E«8se4  ^mped  eafelope,  PLEA^,  PLEASIB  indude  aufllcient 
for  postage  mvd   irjsitrauee.   Any  e^tce^  refunded  with  order. 


B   C  Electronics 

Telephone  312  CAIumel  5-2235 
2133  S.   Mtchigan  Ave*  Chicago,   llffnois  60616 


GUARANTEED        RECONDITIONED 
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Telrex  Catalog 

Telrex  Laboratories*  new  PL-66  short  form 
catalog  contains  lots  of  interesting  goodies^ 
They  have  antennas  for  all  bands,  from  an 
eleven  element  yagi  for  432  to  a  three  element 
optimum  spaced  beam  for  40.  They  also  have 
Duo-,  Tri-  and  four  band  beams  and  some  CB 
antennas.  Not  to  mention  the  broad-band  ba- 
luns,  inverted  V  kits,  masting  and  very  hea\^ 
dntv  rotator.  Send  now:  Telrex,  Asburv^  Park, 
N,b  07712. 

Kit-of -the- Month 

Here's  an  interesting  idea.  The  Kit-of-the- 
Motith  Club  oflFers  a  different  electronics  kit 
each  month  for  a  low  price.  The  kits  are  simple 
and  easy  to  make,  so  are  ideal  for  beginners 
and  tliose  with  limited  experience,  yet  could  be 
a  lot  of  fmi  for  old  hams  as  welL  Incidentally, 
)0U  don't  ha\e  to  buy  a  minimum  number  of 
kits.  Get  more  information  from  KOTMC,  P.O, 
Box  44718,  Los  Angeles,  California  90044. 


Waters  Attenuators 

Tlie  new  Waters  wide  range  attenuators  pro- 
vide up  to  61  db  of  attenuation  in  1  db  steps* 
They  may  be  used  to  check  S-raeter  calibra- 
tion, relative  signal  levels,  antenna  gain,  front- 
to-back  ratio,  receiver  sideband  suppression, 
image  and  if  rejection,  and  measure  filter  re- 
spone.  Maximum  power  is  %  watt  and  VSWR 
is  less  than  1,3  from  DC  to  225  mc.  The  model 
371-1  widi  UHF  connectors  is  $27,95  and  the 
371*2  with  BNC^s  is  $29.95.  For  more  informa- 
tion contact  Bob  Waters  at  Waters  Mfg.,  Way- 
land,  Mass. 
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Lafayette  6  Meter  Transistor  Transceiver 

Lafayette  has  introduced  their  model  650 
>Qlid-State  6- Meter  Transceiver  for  only 
M 19-95.  The  fully  modulated  transmitter  fea- 
iires  1,5  watts  output  wth  6  crystal  controlled 
:hamiels  (8  mc  crystals.)  Tlie  tunable  receiver 
•overs  50-52  mc  with  a  sensitivity  of  1,2  |iv 
pid  a  series  gate  noise  limiter.  It  uses  a  zener 
/oltage  regulator  and  can  easily  be  operated 
ixed  w  ith  the  external  antenna  connector  and 
:)ptional  115  vac  power  supply.  Other  features 
telescoping  whip,  S-meter,  relay  switching, 
ETT  mike,  carrying  case  and  shoulder  strap. 
Write  Lafayette,  111  Jericho  Turnpike,  Syos- 
;et,  N.Y*  for  inforniation  and  a  catalog  and 
fell  them  where  vou  saw  it. 

TUCO  Catalog 

TUCO  has  a  fantastic  catalog  of  semi  con- 
ductors, subminiature  components  and  elec- 
tronic kits.  Many  of  tliese  parts  aien't  available 
elsewhere— at  least,  not  at  the  reasonable  prices 
TUCO  offers*  Among  their  products  is  a  com- 
plete!) built  regulated  power  supply  that  fur- 
nishes 12  volts  at  1  amp  and  costs  only  S15, 
and  a  12  watt  transistor  amplifier  for  only  $20, 
Be  sure  to  write  and  get  tlieir  catalog  if  you  do 
any  building  and  e?cperinienting.  Transistors 
Unlimited,  462  Jericho  Turnpike,  Mineola, 
NT.  1150L 


J^B^^ 


^ 


4i* 


PIC  Air  Wound  Coils 

Polyphase  has  developed  a  new  line  of  55 
standard  types  of  air  wound  coils  for  many 
ham  and  industrial  uses  in  transmitters,  re- 
ceivers and  odier  equipment.  The  Polycoik 
feature  special  *'D'*  section  supports  for  mini- 
mum power  absorption  for  lower  losses  and 
higher  Q.  They  are  available  in  lengths  up 
to  10",  diameters  from  %"  to  3",  and  pitches 
from  4  TPI  to  24  TPI.  Special  larger  Polycoils 
and  variable  Polycoils  with  ratings  to  15  KW 
are  also  available.  Write  for  bulletin  CPlOOl, 
Pol>phase  Instrument  Company,  Bridgeport, 
Pa. 


TENNA-BAL 


COAX 


JJ^if^tt^A. 


^wr%*n   frAiKO  f*Li^«« 


^111  in  U.S.A. 


BROAD     BAND     BALUN 

•    Flat    in    the    amateur    bands 
from  3  to   30  Mcs,    •    Full   lego!   power    •    Fully 
weather  sealed    •    Matches  coax  to  ontenno  or 
bolonced  line.    •    Improves  eUlaency  and  radia- 
tion  pottern. 
Two    modeU,    1     to    1    or    4    to    1     imped  once    rotio 

Si7c    IVi"    OD    X    4"    long,    Wt,    4    oz. 
FUGLE  LABS  1835  Watchung  Ave.,  Plainfield,   NJ. 


-/ 


$3,95  eo. 


COLLINS  MECHANICAL  FILTERS  F250A-20, 

250  Kc  Center  Freq,,  2  Kc  wide  ot  6  db, 
4,3  Kc  at  60  dt:  Ideol  for  SSB,  New 
these  filters  cost  $46.00  each.  These  are 
pullouts  guaranteed  good.  Get  'em  now. 
They  won't   last  long  at  this  price. 

Nationol  MB-40SL  Multiband  Tank.  NEW, 
3.2  to  9.0  mc  and  12.0  to  34.0  n^c*  for 
grid  Circuits  of  20  watts  input  and  Final 
plate  circuits  with  40  watts  input. 

A  Steal  of  $1.95  eo. 

Sorkes  Torxion  F-6  Sil  Rect.  (1N2484)  NEW, 
600   PIV  750  Ma,  10 

2  Meter  Band  Pass  Filters^  Coax,  Heovy 
Brass,  Silver  Plated,  Eliminates  AM  TVI 

Gi  NE-48  Neon  Glow  Lamps,  7500  hrs. 
Life,  NEW  5 

Leeeroit  Sockets  for  above  with  12"  p)q 
Tails 

6C9  Tubes,  NEW,  Get  A  Spare 


for  $3JS 

$5,95  eo. 

for  $K00 

5    for    50; 
$1*75  eo- 


EQUIPMENTS 

Ferris    32B    RF     Noise    and    Field    Strength 
Meter,    16   Kc   to  20  Mc. 

Q-Mefer,  Boonton  170A,  30  to  200  Mc. 

GR    805C    Sig-    Gen.    T6Kc    to   50    Mc-    Exc. 

Cond. 

HP    S24A    10    Mc.    Counter,    6    neon    lamp 
bank  readouts  and  2  meters 

HP   Rotlometer,  416A,  $550.00  value 

John   Fiuke   101    VAW  Meter  with  8  Shunts 

All    Equipment    FOB    and    subject  to    prior 

Minimum  order  $3.00 


S75.0D 
52S0.00 

5295,00 

$395.00 
§175,00 
$95.00 
sole* 


Government  Warehouse,  Inc 

264  Shrewsbury  Ave.,  Red  Bank,  N.J. 


AM§§HCAM 
MADE 

WHIlt  lIMITEe 
QUANTITT  USTS 


SfCCtAL  LOW  PRICE  OHLT 


mrnni 


L^     J 


A  .jMLtnate  purchase  allows  us  to  offer  these  high 
priced  compalor  gracie  transistors  at  such  ridiculously 
low  prices.  All  are  mounted  on  printed  circuit  hoards 
along  with  assorted  components  such  as  resistors, 
capacitors  ond  3  host  of  other  surprises.  You  pay  only 
for  the  transistocs,  other  parts  ate  FREE! 

BUY  100  FOR  S4,00  or  1000  FOR  S3S.00  PREPAID 


. . .  ROW  TAKE  ADVAHTAGE  OF  THIS  SPEQAi  PRICE 


SEND  YOUR  ORDERS  TO  ALCD  UWRENCE,  MASS. 


OCTOBER  1965 
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^t  Pri<e — %2  pef  25  words  for  non-commercioJ  ods?  $5  per  25 
^ords  for  business  ventures.  No  dtsploy  ods  or  agency  dif- 
count.    Inctiide   your  check  iwtth   ordei. 

^   Type   coF>y,    Phrase  and   punchiate  exactly  at   you   wish   it   lo 

appear,    No    oll-capital    ads, 

^  We  vflW  be  the  fudge  of  suifabilily  of  ads.  Our  responstbtl^ 
My    for    errors    extends    only    to    prinllng    a    correct    od    in    a 

later    issue. 

ii[   For  $1    eyifra  we  can   mamtain   o   reply   box   for   you. 

A"  We  cannot  check  into  each  odvertEser,  so  Caveat  Emptor  .  .  . 


CQ  LIBRARY  for  sale.  Sept.  Oct  1953.  May,  June,  July* 
Sept,  Oct,  Nov  1954,  All  but  Feb-Dec  1955  and  195G 
through  1964  solid.  Will  ship.  F.  J,  Krauss  W8SPR, 
906   Morris  St.^  Salem,   Oliio  44460. 

TTY  CHANNEL  FILTERS,  new  surplus  Northern  Ra- 
dio, 595,  765.  2635  cycles.  2  for  $5.  Audio  filters,  300 
to  3300  cycles,  UTC  500  ohm,  20  watt  2  for  $5,  Lock 
City  Electranics,  R.  1,  Sault  Ste  Marie,  Mich, 

C.  FRITZ  back  on  the  job!  Bringing  hams  greater 
QSL  returns  over  a  quarter  century!  Samoles  25<*  de- 
ductible. Box  16B4,  Scottsdale.  Arizona  85252  (Formerly 
Joliet,  Illinois.) 

SELL  TRADE:  Complete  parts  for  KW  linear.  2-813*s, 
2-866A*s,  10-80m,  Cost  over  SI 75.  Other  items.  Stephan 
Clifton  WA2TYF,  800  West  End  Avenue,  New  York, 
N.Y.  10025. 

RCA  6V  FM30-44  mc.  60  watt  model  MI  transceivers. 
Complete  with  heads,  mikes  and  cables.  $35.  Sid  Nelsen, 
Leeds,   N.D. 


QST  LIBRARY  for  sale  or  trade.  Sept  1953,  all  but 
Jan,  Feb,  April,  Aug  1954.  1955  through  1964  solid.  Will 
ship.  WSSPRp  Morris,  Salem,  Ohio. 


GALAXY  300  with  AC  power  supply  in  excellent  con- 
dition, $275  FOB  Sacramento.  Tony  Assenxa*  10724 
Campana  Way,  Rancho  Cordova,  Calif- 

QSL  SAMPLES??  25*  (Refunded.)  Russ  73  Sakkers 
W8BED,  Holland,  Michigan. 


RADIOPHONE  44  PANADAPTOR.  Ideal  for  Collins  or 

any  other  455  kc  if  receiver.  Also  will  monitor  trans- 
mitter. Will  take  best  offer!  Walter  Reid,  VA  Hospital, 
Wood,  Wisconsin. 


PREPAID  USA:  Heathkit  HM-11,  $10;  MT-1.  S45;  HX- 
20,  $140;  HR-20.  $90:  HP-20,  $23;  HP-10.  $35;  SBA- 
300-3.  $15;  SBA-300-4,  $15;  Eico  147A.  $33;  950B,  $20: 
352,  $10.  Will  consider  any  offers.  W9FQC.  1612  W, 
Columbia  Terrance,  Peoria,  III, 


KNIGHT  T-60.  Excellent  condition  with  five  Novice 
crystals*  Real  nice  Novice  transmitter.  $35  plus  ship- 
ping. Ron  Hallmark,  €56  Rothrock  Ave.,  Attalla,  Ala. 
35954, 


COLLINS  32S3  $500,  516F-2  power  supply  S75.  751 
$450,  Lot  price  $975.  RTTY  model  28RO  Si 50.  Deliv- 
ered 150  miles.  K9HUK,  RRl,  Box  303v,  Brownsburg 
Indiana, 


432  MC  PREAMPLIFIER.  5  db  noise  figure,  17  db  gair 
transistor.  Great  for  ATV.  Ready  to  go,  $12,50.  Twc 
for  $23.  W60RG,  10253  E.  Nadine.  Temple  Ctty,  Cali- 
fornia. 


SX-llL  Almost  new,  $155.  DX^GO.  l^  year  old.  S50.  Bos 

$200.  Want  Galaxy   V  with    AC-    Will   trade.   WNGDGG 
3171   Walker,   Rossmoor,   California    9O720, 


GALAXY  V,  115  230  volt  supply,  deluxe  console.  VOX. 
caUbrator,  remote  VFO,  S605  new,  take  S495.  75A1. 
speaker,   excellent   $85.   Don   Payne  W4HKQ,   Box   525, 

Springfield,  Tenn. 


MOSLEY  10-20  vertical,  $10;  used  14AVS,  S15;  Webster 
Band  Spanner  and  chain  mount,  $15;  H«liwhip  6  meter 
cowl    mount,    $10.    KpDQG,    Box    156.   Boone,    Iowa. 


GONSET  COMMUNICATOR  lU.  €  meters.  PTT  mike, 
110  vac  and  12  vdc,  3  cr>^stals.  Immaculate.  S120. 
WA9BYR,  627  Dundee  Avenue,  Barringion,  Illinois, 


I 

COLLAINS  75S3,  S400;  RME  4300  with  RME  4301,  side- 
band adapter,  $100;  Utica  650  with  matching  VFO, 
$100;  HT33  modifi-d  to  HT33B,  $235;  HT37,  $240; 
BC221M  with  matching  calibration  book  and  buill-in 
power  supply,  $45;  DB22A  pre-selector,  $20.  W4ZRZ, 
P.O.  Box  6742,  Bh-mingham,  Alabama  35210. 


HG-10  VFO  and  PS  S20.  Dow  Key  DKC0-G2C  S8. 
Ameco  CN-144  two  meter  converter  and  PS  $35,  Gonset 
code  oscillator  and  CW-phone  monitor  $12,  5  position 
coax  switch  $5,  IO-12  scope  $45,  manuals.  Prefer  local 
deal.  Jim  Minikel  WB6MQE,  517  East  Emerson,  Mon- 
terey Park,  CaL  213-280-8202. 


FLATBUSH  RADIO  CLUB— AUCTION,  October 
18th.  8  PM.  at  the  Sgt.  Meyer  Levin  Hall,  1628 
East  14th  Street,  Brooklyn,  N,Y.  For  information 
call  771-5852, 


ART- 1 3,  $40.  BC-348,  AC  power  sui^ply,  $50.  4-amp 
variac,  $5.  10- henry  500  ma.  filter  choke,  $5.  Dave 
Babcock.  WA2RJY.  2,  397  California  Avenue.  Union- 
dale,  NY. 


CONVERT  Command  Xmtr  to  100+  watt  Trans- 
verter.  Work  AF  MARS,  CAP.  Your  hamband  SSB 
Transceiver  as  exciter/ receiver.  Simple,  Inexpen- 
sive. Plans-Schematics  SI  .25.  W5NSN 


HEATH  HW32  w/cal,  Knight  T-60  xmtr,  Eico  722 
VFO  all  mint  condx,  best  offer,  WB2IIA  2574  Wal- 
lace Ave,   Bronx  TU26693 


MONITOR  SCOPE:  Heath  HO-  10.  AF-RF  Trapezoid 

pattern  monitoring.  New;  less  than  four  hours  us  p. 
$45  G.  L.  Wettlaufer.   Box  422,  Almond,  N,Y. 


FREE  Sales  Catalog — laboratory  and  microwave 
test  equipment — including  military  types.  Wanted— 
your  surplus  equipment,  tubes,  components,  LEC- 
TRONIC  RESEARCH,  715-17  Arch  St.  Phila.,  Pa. 
19106   215-627-6771. 
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S  &  H  GREEN  STAMPS.  Needed  for  Missionary 
Ham  Station,  Have  your  friends  help  too.  Fatlier 
Jude,  WA2YNO,  St.  Paul's  Abbey,  Newton,  New 
Jersey  07860. 


KIT-OF-THE-MONTH  CLUB,  New,  unique,  low 
cost  electronic  kits  for  novice  or  advanced  hobby- 
fsts.  Free  information.  Leader  Enterprises,  Box 
4471 8- KF,  Los  Angeles,  Calif.  90044 


TWO  TONS  of  Equipment  and  Components  must 
|0,  Send  for  list,  SB300,  all  filters  and  speaker, 
ex.  condx-  best  offer  over  $285,  G.  Petrliak  K2SW1 
132  Fifth  Ave.  Kings  Park,  N,Y.  11754 


TELETYPE  TEST  SET  I-IMC.  Government  rebuilt, 

still  crated.  Tests  RTTY  transmitters,  converterSp. 
relays,  $14.95  each,  two  for  $27.40.  F.  O.  B.  Harris- 
burg.  Pa.  Satisfaction  guaranteed.  Telemethods  In- 
ternational, 3075  E.  123rd  Street,  Cleveland,  Ohio 
44120 


TV  CAMERAS.  Model  400  complete  with  good  vidi- 
eon  and  lens.  Used  as  demonstrators.  Only  $200 
F.O.B.  Vanguard  Labs,  190-48— 99th  Ave,,  Mollis, 
N.Y,  11423. 


TELETYPE  SH25A  tape  unit,  new.  never  used. 
works  perfectly:  I  have  no  use  for  it.  §100.  David 
Edsall.   WITDD.  3  Berkeley  St.,  Cambridge.   Mass. 


RTTY  gear  for  sale.  List  issued  monthly,  88  or  44 
Mhy  toroids.  Five  for  51.75  postpaid.  Elliott 
Buchanan,  W-6-VPC  1067  Mandana  Blvd.,  Oakland. 
California.    94610, 


QSLS — New  designs — $2.55  per  100  postpaid  in 
U.S.A.  Samples  W<f  K9RFZ  PRESS.  1127  Eastman 
St„  Oshkosh,  Wis.  54901 


FM  FOR  2,  6  AND  432.  GE  12  volt,  40-50  mc  receiver- 
transceiver  4ER6-4ET5,  30  watts  output.  Transmitter  are 
fully  narrow-banded  but  easy  to  wideband.  These  units 
were  removed   from   service   this  year  and   are  clean 
and   in   excellent   operating   condition   with   all   acces- 
sories except  antenna  $39.95.  432  mc  transceivers  three 
frequencies,  12  volt.  15  watts  output  from  5894  tripler 
and  5894   amplifier.  Complete  with   all   tubes,   accesso- 
ries to  put  receiver  on  432,9  mc.  Five  pages  of  infor- 
mation. $28.85.  Same  rig,  but  may  need  minor  repairs 
$17,50.    Less   5894*s   and   accessories  $5.50    each.    5894's 
checked   and  guaranteed  $6.50  each.  Manuals  for  432 
mc  rigs  $2,  Motorola  T44A6A.   all  tubes   and  accesso- 
ries, $50.00.   Motorola   41V  front  mount,  12  volt  oper- 
ating  on   146.94  nic.  Excellent  complete,  S95.00.  Motor- 
ola Handie-Talkie  on  146.94   (FHTRUIVDL)   with  bat- 
teries and  operating,  $65,  Motorola  transistorized  136- 
174  mc  pocket  receiver  (17  transistors)  with  one  watt 
pocket  transmitter  (2  transistors,  8  tubes,  vibrasender) 
H03ANC-XH23NAC,    fully    narrow    banded,    excellent 
condition,  $125,   Motorola   150  mc   base  station    (desk- 
top)  $95.  Motorola  150  mc.  250  mc  output  transmitter 
complete  (will  not  ship  this  one)  S150,00,  Also  Motor- 
ola   T43-GGV-L    Wanted:   Wheatstone    Perforator,    lab 
type  test  equipment-HP,  GR,  etc*  two  way  equipment, 
Motorola.    GE,    etc.   All    items   shipped    FOB    Trenton, 
Ray  Newsome  K8TJP.  2670  Pinetree,  Trenton,   Michi- 
gan  48183    Phone  313  -676-7460. 

HARS  HAMFEST  In  Rowlett  Park,  Sunday  October 
17.  Lots  of  prizes,  swap  tables,  free  lunch.  Plenty  of 
free   parking.   P.O.  Box   8373.  Tampa.   Fla. 

GREATER  BAY  AREA  HAMFEST,  Peacock  Gap 
Country  Club,  San  Rafael.  CaL  October  16  and  17. 
More  information  from  WA6QVS,  P.O.  Box  113,  Hay- 
ward.  CaliL 

WE  WTLL  PAY  CASH,  Wanted-popular.  late  model 
unmodified  amateur  equipment.  Highest  prices  paid 
for  clean,  good,  operating  gear,  W^rite  Graham  Radio, 
Dept,  10,  Reading,  Mass, 

ARE  YOU  SINCERE?  Are  you  really  looking  for  the 
best  deal  on  a  new  or  fully  guaranteed  used  unit? 
Let  us  convince  you  with  a  specific  quote  that  will 
really  sav^  you  money.  Graham  Radio,  Dept,  10. 
Reading.   Mass, 


THE  BEST  WAY  TO  BUY  SURPLUS: 

Ask  for  wliat  you  need.  We  vdU  then  mnd  you  COlfPRB- 
HENSrVE  DATA  on  what  we  lift?©  to  meet  your  needs. 
DO.S'T  ask  ror  a  catalog  •   .   •  it  would  take  &  fat  book  .   .  . 

VVe  DON'T  sell  mdm  the  way  wt  get  It  in  Jiist  to  be  ibw 
to  ftdfertiBe  at  a  price  lower  tJian  soiofone  else's,  Wi  work 
It  over  ,  .  ,  test  it  .  .  .  oTerhaul  and  calilirate  it  .  •  ,  iftd 
GUAHANTEE    ^SATISFACTION    OR    MONEY    REFUNDED] 

VVIi  ALSO  BUY  so   if  you   Imve   anything   to   aell,   teU   ub> 

tV  PWR  SPLV  XfRMRS:  115/230?  60cr  1  ph  prL  Four  6,3TCt 
Bees  35A,  so  get  up  to  25. 2f  rms  In  sl€|^  of  3.15t  Of 
25.2¥ct  up  to  35 A  or  12.6¥Ct  70A  or  6. 3 vet  140A.  Fife  pri. 
taps  for  closer  adjustments,  W/dwp  for  bonus  use  to  replace 
toroid;  make  LVDC  solid-state  converter  to  115t  60  cy. 
Scaled,    potUd,    Net   64#,    RaMEx    or    Truck    col^      94  rn 

Tf»ft      nptfiit  .        inhpJU 

BROADCAST*EANO      COMMAND      RECEIVER:     ARC  Tfp«      1?. 

No.    R'22,    Late    type  I    540-1600    he.     B    tubes:  W,    con- 

verier,    2    IF'a   &   AVC,    d£t,    Ic   Noise   Lijiiiter,    k  AF,    2   nv 

setigLt    Needs    external    pwr    Fply    ^    control    ckts  k    has    no 

tuning   dial    With    spliti^  Umitig   knob,    ehart   to  tuno   exact 

fFcq.     by    turns    eoUDt,     lots    of    tech    data.     OS  1 7  0  C 
grtd.  0  lbs.  FOB  Los  Anpelea   ..♦**•,,.,,-,,.-_      1  /  -  7  5 
(Add  $3  for  ©stra-elean  selected  unit  J 


ALL-BAND         SS5         RCVR 

BARGAIN:         H  ;jllicraf  U>rs 

B-45/AER-7.    550    kc    to 

43    mc   continuous:   Voice, 

CW.     MCW:     2     RF's.     2 

IF's:     S-meter:     445     kc 

XtL      B     select,     choices. 

Beadr    to    use,    w/60    cy 

PUT  tplj  it  boolL_alipied. 

rob  I^s  An-        1  QQ  f  rt 

geles    ,,...,,     I  7  7 ,  J  U 

Deduct   $30   if  you  make  your  own  pwr  sply  from   schematic  we 

furnish.    Deduct   $20   if   SSB   not   required,   or  deduct   $15   if 

you  will   wire  in  your  own  SSB  wlili   kit   &  diagram  we  fur- 

niah. 


10% 


TIME    PAY    PLAN:    Any    purchase    totaling    $160,00 
or  more,  down  paymept  only  .,■..,«...>>■.,..> 

ABC-5  a-5*«r  RciT  190-550  kc  w/S5  fee  IF*.  Use  as  2nd 
couiferter  for  abOTe  or  other  rci^rs.  Checked  eiectrkally, 
w/lota   of   tech.    data,    w/spUne    knob.    9    lbs.    fob     ■■  j  nr 

Lqs  Angelea ^  . . .  . « .       I  4. 7  3 

(Add  $3  for  (*xtra-clpan  selected  unit.) 


AC  PWR  for  SCR-522:  HA-e2-B  made  by  Signal  Corpi  for 
the  speclfte  job!  115/230T.  40  m  cy  in.  ReguL  k  ftlL 
outputs   300v.    .2GA;   13?,    4A;   -150v.    10    ma.    OK 

erldp  w/ditta.  PO  lbs.  fob  Sacrumento . . ,  * 


17.95 


AN/APR*4  RECEIVING  UNIT  i^  tuoing  units  to  turn  38-1000 
me  piu«  k  bandljook.  ail  cbedced  &  grid  100%  -UQ  rn 
OK,  ready  to  use  on  60  cy  fob  Los  Angeles   ,..,p    |/7,jU 

Add  $30  for  tum/fm  version  modified  for  60  cy  pwr  Input; 
add  $60  for  TN-19.  97 H -2200  mc;  add  $125  for  TN-54, 
2175*4000    mc.    All    uncond.    grid.    OK, 


mc   is   combin.    heter.    freci. 
AM,    accuTHcy    ,01%.    itl 


LM    FREO    METER    125    kc    to    20 
meter    k    ^&k&\    mmce.     CW    or 

caltb.    riean.    che^'ked    100%    grtd.    w/plug,    duta.      rj  pa 
1  fi   lh3  fob  Los   Angeles    ........,.,.,...*.»..      3/  •3U 

.\d(J     $10    for    FAQ.    converts    for    LM    Power    Supply    w/S>art5, 

ilata,    mrluded    47    lbs   fob   San   Diego 

TS-323  OR.  20-480  mr  Crrstal.  001%.  W/handbook  supple- 
mejit  giving  supplementary  xtl  check  points  k  Instnic,  to 
cfopply  apprfirtch  crystal  ftrcuraey.  W/sctiematic.  lostrucL, 
pwr   sply    dJita,    clean,    checlicd.    100%    grtd,    fob  |gQ  j^q 


TELETYPE   BARGAINS 
U:   Unefitiekid,    sts  H,   fair  condition ,    somt   minor 
missing.     C:    Checked     &    repaired     m    needed, 
tirtd   OK, 
itl4  Tranv-Dlst.  sync.  C  549.50,  U    _...*..• 

Kn^^dlmok    TM    11-2222   for   abovi!    ..,.._ 

#14  Typ.   Re^erf.   no   keybd,   C   $74.50,  I! 
Same  with   keybofird.  C  $89.50,  U    .,...*, 
lliindhnnk   TM    11^2223   for  abow  two 
TG-26B,  Itke  #19  but  tape,  C  $139.50.  U 
40  rolls  oiled  tiipe   11/16"  wide   ........ 

#15   w/lteybd,   s>Tic    C   $149.50.  U    ..... 

Unndbook  TM   11-3.72  for  ^lod.   15    

#19    ^/kpybd.    syn.    C   240.50.    IT 


-    -   >  • 


m     n     i     »    ■>    A     l! 


uaris 
ready 

•  '■  1  * « 

i  4  4  -,  « 
«  •  .  «  • 
«    *    ^    '    * 

•  **!»» 

•  4      *'    >      « 


may   be 

to     use, 

.  35.00 

.  8.50 

,  49.50 

.  69.50 

,  9,00 

.  99.50 

.  11.95 

-  95.00 

.  7.50 
149.50 


BEST  OSCiLLOSCOPE  AT  MODEST  COST:  Tektronix  514AD; 
DC-IO  me.  Cjilib.  del!.  .^0  mv  ino  v/cm.  C-ilik  meep  OA 
«9Pf — 10  msec /cm.  Sti.  ware  w/variable  dtity  cycle.  .05-50  t, 
available  lo  te^  amplifier?.  Other  outputs:  Swe^p  ^awtoolh^ 
po3.  k  nefi.  pte  pulgcs.  Signal  delay  network,  %  usee, 
fiermitf?  viewinjs  the  siEiuil  wliich  trigfiers  the  sweep. 
Lf»fkpfl-in  trij^'P'ring  provides  stahlr-as-n-mek  picture.  Com- 
pletely OTcrhauled,  100%  grtd  OK.  with  Book,  nnr  no 
clean    and    pretty,    only J 7 J*Ut 

R.   E.   GOODHEART  CO.,   INC. 

Box    1220-GC    BEVERLY    HILLS,    CALIF.    90213 
Phones:    Araa    213,    office    272-5707,    messages    275-5342. 
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DOW-KEY 


CONNECTORS 

Coaxial    Collectors    and    Adapters   —    machined 
brass  with  all  surfaces  silver  plated. 


B^c 


DKF-3 

UHF  Double 
Male 


S5c 


BKZQ2 

UHF   Double 
Female 


70c 


DK60-P 

UHF  Panel 
Mount    Femak 


$1.35 


U*Z^ 


DK^ai 

UHF  Panel 
Mount  Male 


$1*25 


UHF  Female 
to  Male  Phono 

Available    at    your    dealer    or    write: 
DOW-KEY    CO,,    Thief    River    Falls,    Minn. 


DK211 

UHF  Male 
to  Male  Phono 


INDEX  TO 


Ako,  125 

Alltronics- Howard,  124 
Amefioin  Crystal,  116 
Afnperex,  20-21 
Amrod,  124 
Arrow  Sales,  121 
ATV  Research^  73 

8C  Electronics,  124 

Budwig,  118 

Burghordf,   S2,   83,   36,  87 

Call  book,  32,  59 
Cwsh  Croft,  36-37 

Design   Industries,  3^  33 
Drw  Key,  128 
Dow  Troding^  121 

Editors  and  fngineerSj  4S 
Edwards,  74*75 
Etl-Conn.   124 
Electro  Voice,  4-5 
Evans,  95 

Fair,  123 
Finney,  15 
Freck,  78-79 
Fugle,  123 

Gift  Shop,  120 
Goodheort,  127 
Govt,  Worchouse^  123 

Harvey,  57 
Heath,  16-17 
Henry,  45,  99 

int.  Crystal,  Cover  It 
Invertfonics,  121 

jcfftronics^  118 
Liberty,  107 


Maxim,   119 
Meshno,   113 
Mission,  70-71 
Mosley,  5T 

National,  Cover  IV 
Nfiwtronics,  64-67 

Parks,  122 
Poly  Paks,   103 

Quement,  90,  91,    118,  119, 
122 

Rohn,  69 

Sefectronics,  114-115 
Selectronix,  89 
SIRDC,  77 
SpocG,  120 
Swan,  Cover  II 

TAB,   129 
Telco,  51 

Telrex,  41 
Texas  Crystofs,  55 
Transcom,  24-25 
Tuck,  85 
TUCO,   125 
Two  Way,   120 

Unadilla,  116 

Vonguard,  49 

VHF  Antenna  Book,  116 

VHF'er,  123 

Woters,  28-29 
Western,  125 
WRL,  60*61,  130 

73   Books,  117 

73  Subscriptions,  72 
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#  Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful  this  hour. 

Good:  1,  2,  6.10,  15,  16,  18,  19,  24-26 
Fair:  3-5,  10-14,  17,  20,  23,  27-30 
Poor:  21,  22,  31 
VHF  DX:  1,  9,  15,  26-30 
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•TAB"    •    TRANSISTORS    •     DIODESII 

GTD!  FACTORY  TESTED  — 
PULL  LEADS, 


PNP  lOOWatt/rs  Amp  HtPAWtr 
TftiS  Casil  2N44f/442.  277. 
273^  DS5Q\  up  to  50  Veftt/ 
VCBO  |l,2i  ©,  5  fof  15. 
2N27fl,  44ft»  174  up  to  BOV 
la    @*    2   f«r   19. 


PNP  Sd  Wtttt,  2NI55,  f56,  255,  242. 
254,  255,  256,  257,  301,  392,  @  35i!,  4  for  $» 
PNP  2N670/300MW  35e  (i.  4  for  $1 
PNP     2N07l/IWatt     50e     @t    3     for     $1 

PNP  25W/TCI  2N6S8,  539,  540,  2  for  SI 
2NI03d  6/$(,  1039  4/$L  f040.$l 
PNP/T05  SIGNAL  350Mw  25e  @,  5/$l 
NPN/T05  SIGNAL  IF,  Rf,  OSC  25e  @. 
a    for   $1 

SfHeon  PNP/T05  &  TOia  25«  @.  5fof  $1 
2NI04G/|L40@»3/|4.  2Ni907/$2<a.  4/$6 
Pdwer  Heat  Sink  Finned  Eguai  ti  100 
Sq'    Surface  $1     ®i.    6    for    |5 

TQ30.  T03,  TO  10  Miea  Mtp  iO«  #,  4/fl 
Diode  Pewer  Stud  Mfea   Mte  90t  @,  4/$ I 


ZENEBS    IWatt    6   tf    200v   70« 
ZENER3   fOWatt  fi  to   I5C¥  tl.45  @ 
ZENER    Kit    A&std    up    to    tOw    9    for 
STABISTORS     up     te      I  watt     5     for 


@p    8/|2 

ii 


TRANSISTORS— TDO   MANY  I  U-TEST 

Unteited    Pwf    Diamonds/TOS     10    for    SI 
Untested    TOSe   up  to    JOOWatts   3  for 
Untested    T05/S{aNAt/ll«tors,    20  for 
Untested    Power   Of  odes   35   Amp   4  for 
Untettid  Pwr  Styds  up  to  t2Amp  12  for 


DX^  Power  Supply  TTiv/SO  to  300 
Cyi.  Output  130  :  Tap  lOSV  up  to 
tSDMa,     Cased    $5#«    2    for    |0 


SILICON     POWER     DIODES     * 


DC 

50Pfv 

lOOPIv 

ISOPIv 

AMP 

35  Urns 

70Rmt 

lOSRms 

S 

.M 

A4 

•  17 

12 

*it 

aOV 

70 

IB* 

.2t 

.10 

.50 

35 

.70 

1.00 

1.50 

100 

LOi 

2.05 

2.50 

240 

3.75 

4,75 

5.75 

DC 

soiiplv 

400  PIv 

500PIV 

AMP 

2IORnii 

280Hn!4 

350  Rms 

a 

.29 

SO 

.40 

12 

r.oo 

1.15 

1.45 

IS* 

KOO 

l.5i 

Quory 

35. 

2J5 

2.45 

2.75 

100 

3.75 

4.i0 

5.50 

240 

11.70 

17  JO 

23*04 

STUDS 

200PIV 
t40Rmi 
.24 


.75 
2.00 
3.15 
3.75 

GOOPtv 

420  Rmt 

,43 

1,70 

Query 

8.13 

3.00 

20.70 


P.F,  PRESS-FIT  AUTOMOTIVE  TYPE! 


U  Amp  Preti  Fit  tip  ft  fOOPlv  4.^S1 
2  to  3  Amp  Studs  up  to  OOOPIv  6/Sl 
35  Amp  Studi   150  ti  200Piv  5  fif  $5 


"TAB"  •  SILICON  750MA  DlQPES 
NEWEST  TYPE/  LOW  LEAKAGB 


PIv/Rfni 
SO^S 

p  ^v  '^m    ^m-  ^  ^m  ^b- 

Plv/Rmt 

400/280 

.13 

PIv/ftiHi 

«00/i60 


Plv/Rmt 
100/70 


Plv/Tlini 

500/150 

Ji 

Plv/Rmt 

300/630 
M 


Plv/Rmt 

200/140 

J£ 

PIv/lVmi 

600/420 

,21 

Piv/Rmi 

1000/700 
.09 


Plv/Rmt 

3QO/210 

.14 

Plv/Rni 

700/430 

.27 

Plv/RMt 

1100/770 

,7i 


6TD  ALL  TESTS  AC/DC  4   LOAD  I 


1700  Plv/1200  Hm/750  lla/Sr.20  i@. 

to/iio 

Same  HOO  Ptv.^70  Rmi  75«  m,  19/111 
3  Kv/2IOORms/200  M»/|l.80  @,  8/SlO 
6  Kv/4200  Rmt/200  Ma/ 14  @,  3/$3 
ra   KV/MOO  Rms/200  Ma  18  ®,  2/114 


SOR— HILICON  CONTROL  RECTIFIERSI 

PRV 

25 

30 
100 
f50 
200 

UNTESTED    "SCR"   Up  tft  25  Ampi.  0/S2 


7A 

tM 

PRV 

7A 

roA 

.00 

t.«0 

ZOO 

2.70 

8.00 

1.00 

I.1S 

300 

8.00 

3.45 

i.eo 

2.li 

400 

8.75 

8.00 

LOi 

2.45 

500 

4.75 

4.Bi 

t.n 

2,10 

000 

S,45 

i^ii 

Blast   Diadaa   IN34,  48,   GO.  64.  20  ftr  1 1 


Ii 


Two  RCA  2N408  &  Two  Rtfuloters 
RCA  IN2321  #fl  prtd  tkt.  SOe  «.  4/Sl 


TAB 

Tmat'S  a  Buy 


"TAB"  Tul^ef  Factory  Tested,  inspetd. 
Six  Monttil  Guaranteed  I  No  Rejects  1  Boxed  I 
GOVT    1    MFGRS   Surpluil    new    4    Used 


Low  Prices  I  New  XMTTG  TubeBl 

0B2       . 


4-65A  17.00 
4-I25A  15,00 
4^400A  35.00 
4-IOOOA 

75.00 


4X1  50 A  $6.75 
826  .  .  OuerF 
829B  ..  7.20 
872A  ..  8.60 
0A2    ,.     ,65 


55 
5R4WGA  * 

3.50 
Query 


240 


We  Swap  Tubeil  What  Do/U  HaveT 


0A3 

0C3 

0D3 

0Z4 

IL4 

IR4 

IS4 

IS5 


IT4 
ITS     . 
IU4    .. 
IU5     . 
2C39A 
2C40 
2C43 
2C5I 


.80 
.70 

.70 
.82 

B/$l 
,78 

.83 


5R4 

5T4 

5V4 

5Z3 

6A7 

6A8 

8AB4 

6AC7 


1.00 

-3& 
1.00 

.59 
.71 


6F7 
3FS 
6H6 
6J5 

5Je 

6K6 

6L6 
6SN7 


Sen^  25e  for  0«t«l0£l 


.35 

.95 

oysi 

.75 

a 

5,50 
6.50 
2,00 


6A05 
6AG7 
eAK5 
6AL5 
GAQ5 
8ARG 
6AS7 
6AT6 


.05 

.75 

.89 

.55 

M 

1.05 

8.40 

2/$l 


6V6GT 
I2AU7 
I2A6 
25LS 
251    .. 
28D7 
5QL6 
83V   .. 


.03 
1.30 
.50 
.50 
.50 
.50 
1.10 
.79 


.00 

.m 

.45 

.73 
4.00 
.80 
.50 
.05 


Wo    Bujl 


2D2I 

ZK25 

2K2S 

2V3 

2X2 

4X250B 


5ap4 


.85 

9,75 

30.00 

2/11 
.43 

30.00 
7.95 


We    Balll 

6BA8 

6BE8 

6BK7 

6BQ6 

6BY5 

8BZ6 

6C4      . 


.59 

250TL 

.59 

VR92 

.09 

838A 

1J9 

4I6B 

1.19 

450TL 

.01 

813    , 

.45 

818    . 

We    Trade! 
19.45 

3;li 

16.00 
43.00 

1.T5 


Tap  S$$  Ftld  for  All  Tutm  1 


*^VOLT-TAB'*  fiOOWatt  Speed  Control 
115VAC    S4.50    @,    2    for    SO 


] 


880A     Xfmr    2.5V/10A/IOKv/lnsl    $8 

Ballantine   i^lOO  AC/Lab    Mtr.    154 

(Sd)    Choke  4Hy/0.5A/27fi    $40   @,    2/$6 
'VARIAOS'*    L/N    0-f85v/7.SA     319 

tlO 


11 


VARIACS"    L/N    O^I35y/3A 


TWO    806 A* &   8i    fll.    Xfmr. 


19 


SILICON  TUBE   REPLACEMENTS      | 

0Z4 

UNIVERSAL 

$L75  @, 

2/13 

5U4 

n20Rmt/l600lnv 

$2   @. 

.  8/S5 

5R4 

i90ORm5/2800lnv 

SO  @. 

2/SI6 

866 

5Kv/Riaf  .  i0.4Kv 

Inv 

til  @» 

2/120 

Miea    Condor    .006    m    2500V    4/|l 
SnooperscDpe    Tubt    2*   $5    0.    2/$9 
Mini- Fan   6  or    (2V««/60Cys   12    m,    8/15 
4X150    Ceramic    LoMal   $1.25    @,   2/$2 
Llna    Fitter 
Line    Filter   50Amp/250VAC  $10  @«  2/tl6 


DC  3'/3*/Meter/RO/800Ma    S4    &,    2/$7 

DC  2W    Meter/RO/IOOMa    SO 

DC  2Yt'    Meter/ RD/SOV DC   |8 

AG  3'/i'    Metor/RD/l30VOC  $5 

DC  4*    Metor/RD/iM«/$5    ft,    2/t» 


2/S5 
2/$9 


Battery  Char  par  6&I2V  CKarfOi  up 
to  5Ainp  "Approved"  Heavy  Duty  Oe* 
fiin  witK  Kllion  Circuit  Broakif. 
Operates  220  tr  HOVAC  •  ft  or 
60    Cys    $8,    2    fer   115,    7/$40 


Trsntformerf — All  Input  ll5v/60Cyi  VCT 
@    250Ma*    6V/8A/5A/3A  10,    2/tlO 

400V DC  Supply  ®  200MA  Ik  Sifkert  Reef 
L   Filters  $10 

20VAC  Ml  TAPS/.8.12.I6.  20V  @  4A,  $3 
32VCT/IA  or  2XI6V   #   I  A,  $8  ft,  $2/ $5 

Lfne  Filter  4.5A  «  il5VAC  4  for  SI 
Line  Filter  5  A  m  1 25  VAC  2  for  31 
Cenverter  Filter  400  Ma  ®  2aVDC  4  for  SI 
Converter  Filter  lnput/3A  <S>  SOVDC  4/|l 
2.5MK   PlWound  Choke/ N at ronal  5  for  $1 

Wff  Buy,  SsH  <5  Trsd^ 

SEND  25«  FOR  CATALOG 

Termt    Mln   Order   $S 
FOB   New  YeriL 
10   Day   Ctd. 
Our   20th   Yeaf. 

MINM  Liberty  St.,  N.Y.  6,  N.Y,  Re  2  0248 


"TAB" 


"TAB"   FOR  THE  BEST   KITSl 

I 


to 


^ 
«£ 


^ 

H 


m  9^  III™  "•  ^ 


S  o  **  o^  •* 

y?      ^  O  i^  «  * 

tooo  Q 


On 


iS 

o 


s 
« 


^  


4^  w  ^  ^   a 


fi  m  G     S. 
w  <*  e  P  o  ^ 


O 


«9 
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W.E.    Polar   Relay  it255A/$5   m,   2  for  19 

WE.     Socket     for    it25SA     Relay.     $2.50 

Toroid5    B3Mhy    New    Pekf    II     ft,    6/35 

6.3 VCT   ft    15.5A   &   6. 3 VCT   ft   2 A   |4  ft. 

2/36 

200KC    Freq    Std    Xfah    12    9,    2/i3 

Printed  Ckt  Bd  New   Blaiik  Oxir  |1    ft* 

6/$5 

Klixon  5 A   Reset  Ckt  Breaker  St   ft«  8/ $5 

2K  to  8K   Headseti  Good   Used  $3  @,  2/$5 

Xtal   Blanki  Atit  Types   12  for  $1 

WANTED  TEST  SETS 
&  EQUIPMENT 
Bandswitch  Ceramic  500 W  2P/6P0S  $3  ft, 
2  for  $5 

6Hy-305Ma    Choke    Cased    $3    @.    2/$5 
7-HHy-400Ma   Choke   Cased  $7   ft,    2/$ 1 2 
250Mfd  @  450  Wv  Lectlytie  4/SSB  $S  ft, 
4/$IO 

Cndsr    Oil    lOMfd  k  600  2x2.5    &    5Mfd    $1 
ft,    t5/fl0 

Cndsr    Ofl    6Mrd    ft    1500V   $4    ft,    4/$IO 
880Vet    ft    735Ma   fer  SSB    SO    @»    2/SI6 
460V et  ft  40Mi  4.  6.8  ft   I.5A  CSD   SI. 50 
ft.  4/S5 
tOVct  ft  5A   &   7.5Vct   ft   3A    CSD    $6    ft. 

2  for   $10 

WANTED  LAB  MJBTERX'  BRIDGESf 

K-POTSt 
Pwr    Sup    Kit    OOOVDC    ft    BOOMa    &.    4/ 
Silicon    Diodei    I700PIV   FWB   $12 
Pwr    Sup    Kit    1 200V DC    ft    200Ma/Xfnir 
Si.    FWB   Silicon    Root  $10    ft,   2   for  $18 
Modulation    Xfmr    60W/I5K    to    5.7 K    $5 
Headset     Rubber    Bunyen     Padi    pair    $1 
Socket   Ceratnie    1625   Tube  4/|l 
Socket   Ceramic   806   Tube  4/|l 
Socket   Ceramic  4X130/Lektal  4 /It 

WANTED  YOUR  -  ORDER  -  TODAY f 

6MTR     Ground-Plane     Ant     <R     Eip)     14 

Knob    Spln-Cntnk     BC848    Type    If 

Mini  Fan   6  or   12  VAC  $1.50  ft,  4  for  $5 

Be3m    Ifidleator   Seltyni  24VAC  2  for  $10 

Precision    TL147    Feeler    Reli^    Qaf«    11 

8  foot   Elee.   Cord  it  1683  ^   Ploi  lit  ft* 

S/$l 

Fuse   250Ma/8AO    8   fOf   lOe,    100   fer   IS 

DONT  OWRITE  &  SmD  ORDER/ 

XMTTQ    Mica    C«nd«r   .006   ft    2.8ICV   39e 

ft*   5/ SI 

XMTTG    Mtca    Gndtr    .00023    ft    8Kv   75t 

ft,   4/ $2 

Mini- Rectifier     FWB     25Ma     ft     tlSVDC 

3  for  II 

Micro-Switch     Rated    40Amp    AC    8u     DC 

4  for  $1 

Bandpass     Filt»rt    80    or    90    or    iSOCyB 

3  for  15 

T30  Throat   Mfket  II    ft.   4  far  18 

«'Brunino"     0*     Parallel     Rule     dt\      ft 

3   for  12 

Linear    SawTooth     Pot     Kftl8i81/W.     E. 

8  for  |l 

RUSH  YOUR  ORDER  TODAY, 
QTYS  UMTTBDl 
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ALL  BAND 
VERTICAL 

WVG  MARK  H 


New  low  cost  vertical  an- 
tenna which  con  be  timed  to 
any  amateur  band  10—80 
meters  by  simple  adjustment 
of  feed  point  on  matching 
Jxise  inductor.  Efficient 
radiator  on  10,  IS,  20,  40|  75 
and  80  meters.  Designed  to 
be  fed  with  52  ohm  coaxial 
cablet 

Conveniently  used  when  in- 
stalled on  a  short  1-5/8" 
Trdst  driven  into  the  qround- 
t^imple  additional  qromiding 
wire  completes  the  instal- 
lation. Roof  top  or  tower  in- 
stallation* Single  band  oper- 
ation ideal  fox  installations 
of  this  type.  Amazing  ef- 
ficiency for  DX  or  local  con-* 
tacts.  Installed  in  minutes 
and  can  be  used  as  a  poit^ 
able  antenna. 

Mechoniccil      Specif  Icotions; 

Overall  height  —  18'  As- 
sembled (5'  Knocked  down) 
Tubing  diameter  —  i^"  to 
7/16'*;  Maximum  Vand  Un- 
guyed  Survival  -^  SO  UPH* 
Matching  Inductor  —  Air 
Wound  Coil  314''  dla.  Mount- 
ing bracket  designed  for  1-^ 
5/8*'  mast.  Steel  parts  Irri- 
dite  treated  to  Mils  Specs. 
Base  Insulator  material  — 
Flberglas  impregnated  sty* 
rene. 

Efecirical        Specifications: 

Multi-band      operation  —  10-80 

nietera.  Manaai  lap  on  met  tell- 
ing inductor.  Feed  with  52-75 
ohm  line  (unbalanced).  Maxi- 
mum power  —  1000  watts  AM 
or  CW^2KW  PEP.  Omni^direc- 
tional.  Vertically  Polarized, 


WMM 


WORLD  RADIO 
LABORATORIES 


34  T  5  West  Broadway 
Council  Bluffs,  lows 

n  Check  enclosed.  D  Ship 
one  WVG  MK,  II  @  $15.95 
Postpaid. 

Mame_ 


Address, 

aty 

State^ 
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THE  REJECTOR  TUNABLE 
NOTCH   FILTER    WILL 
GREATLY  IMPROVE  RE- 
CEPTION   ON   ANY   RE- 
CEIVER   OR    TRANSCEIVER—HAM /CB/SW. 

■  No  insertion  loss.  ■  Audio  filter  with 
tunable  range  300  to  4000  cycles.  ■  Fully 
transistorized.  ■  Idea)  for  CW-RTTY-SSB- 
AMSWL.  ■  Simply  connects  between  re- 
ceiver or  transceiver  audio  output  and  P.M. 
speaker.  Apply  12V.  ac/dc  (ViA)  Size — ^71/2" 
x53/8''x2i/2".    Opt'l   AC   Supply— $6.95. 


WRL 


World  Rid  10  Laboratoriis 
3415   Wfst  Broadway 
Council  Bluffs*  Iowa    51504 

Please  ni^h   me 

n   Rejector  Nolch  Filter— $34.95. 
O   Opt'l   AC   Power  Supply— $6.95, 
n   New   WRL  Catalog. 
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One  thinks  long  and  hard  before  making  a  change  in  a  rig  like 

the  NCX-5  —  after  all,  it  has  proven  itself  as  the  finest  trans- 
ceiver ever  offered  the  amateur  at  any  price.  But  we  have 
designed  a  new  balanced  modulator  circuit  which  offers  such 
high  performance  that  we  felt  it  should  be  incorporated  in  new 
NCX*5  production.  The  new  balanced  modulator  is  a  solid  state 
ring'type  device  which  is  totally  unaffected  by  external  or 
magnetic  influences,  on-off  cycling,  aging,  or  warm-up  time. 
Minimum  carrier  suppression  is  50  db  through  all  of  these 
variables,  and  typicatiy  can  be  adjusted  to  provide  even  65  or 
70  db!  In  fact,  the  circuit  cannot  be  unbalanced  far  enough, 
using  the  carrier  balance  control,  to  provide  sufficient  carrier 
for  AM  or  CW  operation  of  the  NCX-5.  We  therefore  replaced 
the  carrier  balance  control  with  a  new  Carrier  Insertion  control 
to  provide  a  gradual  increase  in  carrier  as  the  control  is  turned 
clockwise.  Carrier  is  also  now  inserted  automaticaDy  in  the  AM 


or  CW  positions  of  the  NCX-5  mode  switch,  "Carrier  balance" 
has  become  an  internal  factory  adjustment  which  need  never 
be  touched* 

The  new  NCX-5  is  designated  Mark  11,  and  is  identical  in 
appearance  to  previous  units.  The  superb  dial  calibration,  sta- 
bility, selectivity,  and  all  other  maximum  performance  features 
of  the  NCX'5  are,  of  course,  iinchanged  (including  the  remarkabfe 
price  of  only  $685), 

When  we  make  performance  improvements  during  production  we 
try  to  make  certain  that  owners  of  earlier  units  can  similarly 
improve  their  equipment,  If  they  wish.  So  our  Customer  Service 
Department  has  a  Mark  li  kit  available  for  satisfied  NCX*5 
owners  so  that  they  can  become  satisfied  NCX-S  Mark  li  owners. 
The  NCX*5  is  the  finest  transceiver  on  the  amateur  market, 
proven  in  operation  by  amateurs  the  world  over.  The  Mark  IE 
NCX-5  is  even  better. 


NATIONAL  RADIO  COMPANY,  INC.<^>' 

37  Washington  St.,  Melrose,  Mass.  021 76./ World  Wide 
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